wa?

0000020

VILLAGE OF LISLE

“Small Enough To Be Your Neighbor, Large Enough To Serve Your Needs*

The Arboratum Village 1040 Burlington Avenue Lisle, illinois 60532-1898

Cart Doerr, Village Manager (630) 2714116
E-mail: cdoerr@vil ligle it us

July 27, 2000

EPA Region 5 Records Ctr.

MR

Mr. Daniel J. Biederman 235055
Attorney at Law

Law Offices of Chuhak & Tecson

225 West Washington Street

Suite 1300

Chicago, IL 60606-3418

Re: Lockformer Ground Water Ordinance Request

Dear Mr. Biederman:

You were present at the Village Board meeting of July 5, 2000 at which time you made
a presentation relative to a ground water ordinance request made by you on behalf of
parties associated with Lockformer and its 1711 Ogden Avenue property as well as
adjoining properties.

At that meeting, you covered a number of topics, and toward the end of that meeting,
the Village Board agreed to place this matter on an agenda for a special Village Board
meeting to be held on Monday, August 28, 2000, at 7:30 p.m. The Village Board also
agreed that any questions the Board members had should be forwarded to me so that |
could put them in a letter and send them out to you for an answer.

Please accept this correspondence as a request to answer the questions that follow:

1.

What is the life span of TCE, assuming the natural attenuation proposed
with existing soil conditions?
Upon the chemical breakdown of TCE, what are the risks to heaith
associated with the remaining and/or resuiting chemicais?
What impact can a severe drought have on the directional flow of TCE?
What impact could severe increases in water flow and rainfall have on
the directional flow of TCE?
If TCE were to reach St. Joseph's Creek or any current or future creek or
waterway running below St. Joseph’s Creek, how far could this
chemical continue to spread and what impact would the chemical
spread have on downstream properties? :
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6. What short-term and long-term economic and environmental effects will
the spill have on the Lockformer site; the vacant parcel immediately
west of the Lockformer factory site; as well as the properties located
adjacent to or within 500’ of the Lockformer spill site?

7. What development restrictions will be required of the propert:es
affected or potentially effected by this spili?

8. What are the possible methods of future exposure to this existing
chemical?

9. What are the possible situations that can happen if the models used are
inaccurate?

10.Who supplied the TCE, and was it the same supplier during the duration
of its use by the Lockformer facility?

11.Approximately how much of the TCE was used each month of each year
(please list by month and year)?

12.How much did the TCE chemical used cost on an average during each
calendar year that it was used?

13.What was the unit of measure it was purchased in?

14.What were inventory controls relative to the use of TCE?

15.Where there any loss or shrinkage per year of the TCE?

16.Were there special procedures for the use of TCE?

17.Were material safety data sheets present, and if so, could you make a
copy available and could you forward a copy of the special procedures,
if any, that were in place?

18.Was there written regulations or procedures relative to any special
handling of the residue and contaminated materials such as gloves,
rags, etc.

19.How was the TCE disposed and how much did Lockformer pay for the
disposal each month?

20.Was Lockformer charged by the gallon, pound, etc., and was the
quantity charged for disposal ever reconciled to the quantity
purchased?

21.1n what year did Lockformer file suit against the supplier?

22.In what year was the case settled?

23.Did the suit allege that the supplier or the person picking up the TCE
spill the TCE or spill a chemical with more descriptive terminology?

24.How many monitoring wells have been drilled and in what years were
the wells drilled?

25.1n what year were the adjacent homeowners notified of the spill and in
what year were their wells tested (list each name and address of the
homeowner with the answer given for each one of the properties)?

26.Does Lockformer test its own well on the Lockformer site that is used
for Lockformer’s potable and non-potable water needs, and if so, were
any contaminants noted, and if so, please forward any analyses done
from the time the wells were first tested and from the time the
contaminant was first noted?

27.Did Lockformer ever sell or attempt to sell land adjacent to its current
facility, and if so, to whom and when?

28.Has the 1.E.P.A. ever let TCE sit as is suggested at this point? If so,
where and when was that allowed?
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29.What will TCE degrade into and how long will it take for it to be fully
degraded?

30.Has a cost estimate or range been developed to clean up the TCE at the
site? If so, who prepared the estimate; what is the estimate; and what
did Lockformer consider with respect to that aiternative?

31.Why wasn’t 511 Chicago contacted?

32.Will Lockformer cover the loss of property values to the owners of
property as well as any claims property owners may have as a result of
the knowledge of the TCE spill?

33.What procedures will be put in place to allow those suffering damages
to recover those damages from Lockformer or successor corporations?

34.What alternatives other than the ground water ordinance are being
considered by Lockformer, and what will Lockformer’s approach be if
the Village does not approve the ground water ordinance?

| have attached a copy of the pertinent portions of the meeting minutes of July 5, 2000,

and | ask that you respond to the questions raised therein as well as those mentioned

above. If other questions arise, they will be forwarded to you for immediate response.
-

Please forward your response to the questions in written form to me by no later

than Friday, Auqust 18, 2000.

By copy of this correspondence, | am forwarding the questions to Dennis Waish, the
Village's special counsel; to Carlson Environmental; as well as Deuchler Environmental,
however, we are looking to you and your experts to answer the questions submitted.
The questions are in no particular order; however, they should be answered as they
appear by the numbers that precede each question.

_ Very truly yours,

w &LQ_; AJ 84-'—!.4./
Carl Doerr ‘
Village Manager

CD:kao

ccC: Mayor and Board of Trustees, Village of Lisie
Tim Seeden, Village Clerk
Judy Lagro, Business Office Manager
Barb Adamec, Asst. Village Manager
Tony Budzikowski, Community Development Director
Ray Peterson, Public Waorks Director
Dennis Walsh, Village of Lisle Special Counsel
Lisa Meagher, Carison Environmental, 66 East Wacker P!I., Suite 1500, Chicago, L 60601
Chris Curtin, Deuchler Environmental

Lockienmas SQULFile...
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VILLAGE OF LISLE

*Small Enough To Be Your Neighbor, Large Enough To Serve Your Needs*

The Arboretum Village 1040 Burlington Avenue Lisle, Hlinois 60532-1898

Cartogerr, 116
E-mail: cdoerr@villisie it us

August 2, 2000

Mr. Daniel J. Biederman
Attorney at Law

Law Offices of Chuhak & Tecson
225 West Washington Street
Suite 1300

Chicago, IL 60606-3418

Re: Lockformer Ground Water Ordinance: Questions to be Answered

Dear Mr. Biederman:

I will continue to forward questions to you as they arise. Your previous presentation
talked about the impact or lack of same the spill had on humans, but the comments
have never been directed toward what impact the toxic spill may have on wildlife and/or
plant matenals. :

Please provide an answer to this concern and be prepared to discuss this on August 28,
2000 as well as the other questions which were earlier forwarded to you.

Very truly yours,

Cdubk)&w

Car Doerr
Village Manager

CD:kao
cc: LosidonwerOpFR

Mayor and Board of Trustees

Tim Seeden, Village Clerk

Judy Lagro, Business Office Manager

Dennis Walsh, Village of Lisle Special Counse!
- Chris Curtin, Deuchler Environmental, Inc.,

Lisa Meagher, Carlson Environmental
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August 17, 2000

VIA FEDERAL EXPRESS
Mr. Carl Doerr

Village Manager
Village of Lisle

1040 Burlington Ave.
Lisle, IL 60532-1898

| VILTAGE MANAGER

Re: Lockformer Ground Water Ordinance Request

This correspondence shall respond to your letters dated July 27, 2000 and August 2, 2000.
The answers contained herein were prepared in a collaborative effort by representatives-of The
Lockformer Company, Carlson Environmental, the environmental consulting firm of Huff & Huff,
Inc., and Chuhak & Tecson, P.C. Itis Lockformer’s sincere desire that the answers contained herein
reflect its commitment to the Lislc community and its belief that its experts have selected the
appropriate course of action to resolve this matter.

1. What is the life span of TCE, assuming the natural attenuation proposed with
existing soil conditions?

ANSWER: The half life of TCE in the environment is 4.52 years. Therefore, the
concentrations of TCE at the Lockformer site are expected to be reduced in half in 4.52 years. In
general, the half life of a chemical due to degradation is dC / dt=-kC where: C is the concentration
of the chemical in milligrams per liter (mg/l) or parts per million (ppm); t=time in days;
k=degradation constant. [ntegrating the differential equation - 1dC/C=-k |dt over

concentration C, to C, and time t, to t, then In C={" =-kt |*

Visit Our Web Site at www cnunak com
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Mr. Carl Doerr
August 17, 2000
Page 2
G )

Atinitial time t;; In C=-kt+In C;; In C/C,, = exp(-kt); In C/C, = -kt; half life C = Cy/2; In ¥2=-
kt or time for half life (t) = 0.6931 / k.

The first order degradation constant (k) for TCE = 0.00042 / day; so the half life t = 0.6931
/0.00042 = 1650 days or 4.52 years.

2. Upon the chemical breakdown of TCE, what are the risks to health associated
with the remaining and/or resulting chemicals?

ANSWER: TCE under anaerobic conditions will form a less toxic compound,
cis-1,2-dichloroethylene (c-DCE), a more reduced compound. Anaerobic conditions typically exist
at the location of spills§ however, as the plume travels, aerobic conditions exist. If anaerobic
conditions persist, c-DCE, can theoretically form vinyl chloride; however the rate of formation is
significantly slower than the rate TCE is degraded to a ¢c-DCE. Under aerobic conditions, vinyl
chloride is readily oxidized, forming carbon dioxide, water, and chloride ions. C-DCE is also readily
oxidized, although the rate is slower than the oxidation of vinyl chloride. TCE, because of its highly
oxidized state, is only slowly aerobically oxidized.

At this site, viny! chloride has only been found at low concentrations within the source area.
The absence of vinyl chloride outside the source is attributed to the aerobic conditions, when the
¢-DCE (and any vinyl chloride) is being degraded to carbon dioxide, water and chloride ions, as it
extends from the source area.

Exhibit A provides chemical fact sheets and Material Safety Data Sheets for TCE, cis-1,2-

dichloroethene and vinyl chloride which provide chemical specific information including use,

Doc# 242470 1 0937516916
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Mr. Carl Doerr
August 17, 2000
Page 3
physical and chemical properties, sensitivity, environmental impact, environmental fate, drinking
water impact data, fate and transport, exposure pathways, metabolism and health effects.
3. What impact can a severe drought have on the directional flow of TCE?
ANSWER: In general, ground water moves in all directions from uplands towards streams
and towards well fields. In areas unaffected by heavy pumping, the piezometric surface conforms
generally to the configuration of the land surface. A piezometric surface is an imaginary surface to
which water will rise in artesian wells. Water levels in glacial drift wells typically show a pattern
of seasonal fluctuation (i.e., ground water levels lower in times of drought and higher in time of high
precipitation). Aside from a catastrophic event which would change the general topography of the
land surface, the general direction of ground water flow from uplands to streams should not change
drastically.

4. What impact could severe increases in water flow and rainfall have on the
directional flow of TCE?

ANSWER: Please refer to question number 3.

5. If TCE were to reach St. Joseph’s Creek or any current for future creek or
waterway running below St. Joseph’s Creek, how far could this chemical
continue to spread and what impact would the chemical spread have on
downstream properties?

ANSWER: The models developed/accepted by the [llinois Environmental Protection Agency

(“IEPA™) indicate that TCE will not reach St. Joseph’s Creek, being fully degraded before reaching

the Creek. The experience of Lockformer’s experts has been that the models developed/accepted

by the IEPA over-predict travel distances for plumes of chemical concentrations. In addition, water

Doc#* 242470 0937515916
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Mr. Carl Doerr
August 17, 2000
Page 4
quality objectives in streams for TCE are considerably higher than the drinking water standards. For
example, Ohio has set the TCE standard for aquatic habitat at a maximum value of 1.7mg/L, with
a 30-day average of 0.075 mg/L. In addition, hydrolosis volatility, and degradation of TCE in
streams results in rapid loses within very short distances of entering streams. For example in
groundwater, TCE has a reported degradation rate of 0.00042/day versus 360/day in streams, or
nearly a million times faster (See Superfund Chemical Data Matrix for TCE compared to TACO
degradation rate provided as Exhibit B).
In summary, St. Joseph creek will not be impacted by the TCE residual at Lockformer.
6. What short-term and long-term economic and environmental effects will the
spill have on the Lockformer site; the vacant parcel immediately west of the
Lockformer factory site; as well as the properties located adjacent to or withing
500' of the Lockformer spill site?

ANSWER: Lockformer’s goal is to secure a No Further Remediation ("NFR") 'le.tter from
the IEPA, based upon a required showing that the risk is less than 1 in‘a million of developing
cancer. Currently in the U.S., a third of the entire population, or 333,333 people out of every million
people will develop cancer. The State of [llinois has determined an acceptable risk is an increment
of the one in a million, thus changing the risk from 333,333 per million to 333,334 per million.

Once the NFR Letter is issued, the economic value of Lockformer’.s property will increase
significantly. Lockformer’s expert’s experience is that the market will actually pay a premium for

property having a NFR Letter because uncertainty concerning the environmental issues has been

eliminated.

7. What development restrictions will be required of the properties affected or

Doc# 2424701 19375/16916
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potentially effected by this spill?

ANSWER: The Lockformer property (711 Ogden Avenue) will be required to remain
industrial/commercial and the ground water ordinance will prohibit any new potable wells from
being installed on the property. The properties to the south of the Lockformer facility will be
included in the ground water ordinance and will be prohibited from installing any new potable wells.

No other restrictions to other properties will be requiced.

8. What are the possible methods of future exposure to this existing chemical?
ANSWER: Methods of exposure include the following:

. Soil Inhalation

. Soil Ingestion
. Ground Water Ingestion

. Dermal Contact

Soil inhalation, ingestion and dermal contact exposure routes are eliminated by the placement
of an engineered barrier above the spill/source area. The barrier must be properly maintained and
is transferrable with the property under an institutional conﬁol. If" intrusive work is to be conducted
beneath the engineered barrier (i.e., if the barrier is breached), proper procedures must be followed
to ensure appropriate health and safety issues for construction workers.

To exclude the ground water ingestion exposure route, the potable drinking water wells
located south of the Lockformer facility must be taken out of service and the residents must be

connected to the public water supply. Thus, the ground water in the area of the spill will not be

Docs 2424701 0917516916
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consumed as drinking water. In addition, models developed/accepted by the IEPA show that the
contamination will not migrate to a location where the ground water will be consumed.

[f the ground water ordinance is adopted, it will ensure that future potable wells cannot be
installed in the area and exposure to potential contaminants via ground water ingestion will not take
place.

The inhalation, ingestion and dermal contact of soil is not an issﬁe down gradient of the spill
site because the impacted soil has not migrated south of the Lockformer facility boundary and the

depth to ground water which is impacted off site is 45 and 50 feet below grade.

9. What are the possible situations that can happen if the models used are
inaccurate?

ANSWER: The models developed/accepted by the IEPA that were used to predict the future
migration and concentration of contaminants are very conservative. Default values for the physical
and chemical parameters which are used in the modeling equations are chemical specific and take
into consideration sit_e-speciﬁc data. Most importantly, in addition to the modeling, empirical data
collected from groundwater wells confirms that the models are accurate. Furthermore, in addition,
to the modeling, 29 monitoring wells have been installed to verify the results. These monitoring

well results have verified that the modeling is conservative, over-predicting the actual levels.

10.  Who supplied the TCE, and was it the same supplier during the duration of its
use by the Lockformer facility?

ANSWER: The current Lockformer facility was constructed at 711 Ogden Avenue in 1968.

Upon completion of the building in 1968 Baran Blakeslee supplied Lockformer a roof top storage

Doc# 2424701 09375/16916
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tank for the storage of product TCE and began supplying the TCE needed in the manufacturing
process. Subsequent to 1968, Baran Blakeslee was acquired by Allied Signal, Inc. who continued
to supply TCE. Once Lockformer management discovered that TCE had been spilled onto the
ground by Baron Blakesley/Allied Signal, Lockformer promptly notified Allied Signal and requested
that Allied Signal immediately revise/correct its delivery procedures and conduct all necessary
investigation/remediation. After discussions with Allied Signal proved fruitless, a lawsuit was filed
and Allied Signal stopped supplying TCE. Subsequent to Allied Signal, Lockformer has purchased
degreasing solvent from Finishing Equipment and Coleman Chemical.

11.  Approximately how much of the TCE was used each month of each year (please
list by month and year)?

ANSWER: Records maintained by Lockformer do not provide a detailed accounting of TCE
usage per month since operations began in 1968. Historical TCE usage has depended upon many
factors including manufacturing output and the type of degreassing equipment used. In the past
thirty two years, L(;ckformer has upgraded its vapor degreaser equipment utilizing efficient
equipment that minimizes the amount of degreasing solvent required. Available records indicate that

TCE usage varied from $135 to $291 per week.

12. How much did the TCE chemical used cost on average during each calendar
year that it was used?

ANSWER: As previously stated, historical records are incomplete. Currently, solvent cost
is $.67 per pound (12.25 pounds per gallon). Therefore, a gallon of solvent costs Lockformer $8.21.

A §5-gallon drum costs Lockformer approximately $451.55.

Docs 2424701 08375:16916
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13. What was the unit of measure it was purchased in?

ANSWER: Solvent is priced per pound and delivered in a 55-gallon sealed drum.

14. What were inventory controls relative to the use of TCE?

ANSWER: TCE is considered a non-inventory item similar to paint. Mass balance
(reconciling product with spent solvent, i.e. waste solvent) is not an appropriate inventory control
due to fugitive emission (i.e. evaporation) loss of the product.

15.  Was there any loss or shrinkage per year of the TCE?

ANSWER: As stated above, loss of this product in the form of fugitive emissions is common.

16.  Were there special procedures for the use of TCE?

ANSWER: Yes. The storage, use and disposal of TCE at Lockformer have always had
specific handling guidelines. Lockformer’s handling guidelines included the guidelines outl@gd in
the MSDS sheets (Exhibit C includes a copy of PPG MSDS sheets that offer guidelines which
Lockformer followed as far as product handling). Due to the cost of the material, Lockformer has
always adhered to prudent and careful handling practices. Most importantly, upon implementation
of the Federal Resource Conservation and Recovery Act, Lc;ckformer has adhered to the handling,
record keeping and disposal requirements of this Act.

17. Were material safety data sheets present, and if so, could you make a copy

available and could you forward a copy of the special procedures, if any, that
were in place?

ANSWER: Lockformer has always fully complied with the requirements of the Federal

Emergency Planning and Community Right to Know Act as well as OSHA. MSDS sheets have

Docs 2424701 0937516916
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always been present for employees to review. Special written procedures implemented at
Lockformer are attached as Exhibit D.

18.  Were there written regulations or procedures relative to any special handling
of the residue and contaminated materials such as gloves, rags, etc.?

ANSWER: See previous answer.

19. How was TCE disposed and how much did Lockformer pay for the disposal
each month?

ANSWER: Hydrite Chemical Co. is Lockformer’s certified waste hauler. Generally, there
is not monthly removal. They are called on an "as-needed" basis and handle all manifests. From
invoice copies, the cost to dispose of a 55-gallon drum is $110.00 based on the invoices available,

. there were nine "pick-ups” since August of 1988 (frequency - once every three months).

20. Was Lockformer charged by the gallon, pound, etc., and was the quantity
charged for disposal ever reconciled to the quantity purchased?

ANSWER: See answer to number 12 for price of product per gallon. Amounts of disposal

vs. quantities purchased are not reconciled.
-

21.  In what year did Lockformer file suit against the supplier?
ANSWER: The lawsuit was filed on March 31, 1993.

22, In what year was the case settled?

ANSWER: December, 1994.

23.  Did the suit allege that the supplier or the person picking up the TCE spill the
TCE or spill a chemical with more descriptive terminology?

ANSWER: The only substance at issue in the referenced lawsuit was trichloroethylene

Decw 242470 1 0937516316
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(TCE).

24.  How many monitoring wells have been drilled and in what years were the wells
drilled?

ANSWER: A total of twenty-nine (29) monitoring wells have been installed as follows:
Six (6) monitoring wells installed in April and May of 1995.

Three (3) monitoring wells installed June and July 1997.

Nine (9) monitoring wells installed August 1998.

Nine (9)monitoring wells installed February 1999.

Two (2) monitoring wells installed December 1999.

25. In what year were the adjacent homeowners notified of the spill and in what
year were their wells tested (list each name and address of the homeowner with
the answer given for each one of the properties)?

ANSWER: Four adjacent residents’ wells were sampled in July of 1999. The resident

addresses are 634 Ogden Avenue (resident and tenant), 515 Chicago Avenue, and 4708 Elm Street.
A meeting was held on March 9, 2000 with various residents (515 Chicago Avenue, 4703 Elm Street
and 4708 Elm Street) at the Lockformer facility. This meeting was conducted to answer any
questions that the residents may have had concerning the status of the spill as well as to request that
the homeowners allow Lockformer to connect their homes to the public water supply. [n addition,
the owner of 511 Chicago Ave. has been contacted by Lockformer and Lockformer has answered
all questions posed by this owner. Furthermore, Lockformer has sent correspondence to the owner
of the property located 4712 Elm Street.

26. Does Lockformer test its own well on the Lockformer site that is used for

Doc# 2424701 0937516316
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Lockformer’s potable anid non-potable water needs, and if so, were any
contaminants noted, and if so, please forward any analyses done from the time .

the wells were first tested and from eh time the contaminant was first noted?
ANSWER: Although the well located at the Lockformer facility is a potable water well, it
is currently not used by employees at Lockformer for drinking water purposes. However, the well
was tested by STS Consultants on April 22, 1992. The results of this testing did not reveal any

contaminants of concern above drinking water standards. Exhibit E includes a copy of the sampling

results.

27. Did Lockformer ever sell or attempt to sell land adjacent to its current facility,
and if so, to whom and when?

ANSWER: Lockformer’s marketing efforts of the adjacent land are considered confidential.
Lockformer’s environmental consultants have expressed an opinion that the adjacent property
qualifies for an unencumbered No Further Remediation Letter from the [EPA. Further, the presence
of TCE on the Lockformer site does not present a threat to the adjacent property owned by
Lockformer. There_fore, the presence of TCE on the Lockformer facility site is not expected to

impair the value of the adjacent property.

28.  Has the LE.P.A. ever let TCE sit as is suggested at this point? If so, where and .
when was that allowed?

ANSWER: Currently, the IEPA’s Tiered Approach to Corrective Action Objectives
(TACO), follows the concept of risk-based clean-up objectives. The IEPA allows any contaminant
of concern, including TCE, to remain in ground water as long as no potential exposure (i.e., risk) to

a potential receptor is available. Various communities have developed city-wide ground water

Docs 2424701 (9375/16916



CHUHAK & TECSON, p.c.

oy

Mr. Carl Doerr
August 17, 2000
Page 12

ordinances in Illinois in order to eliminate future exposure or risk by the ingestion of ground water
that contains contaminants of concern.
In summary, through the end of 1999, the IEPA Site Remediation Program had enrolled
1,214 contaminated sites, voluntarily. According to the "1999 Annual Report" (provided as Exhibit
F) issued by the SRP Program:
"Close to half of the NFR Letters issued have institutional controls in
place. Approximately 26% of these institutional controls rely on a
ground water ordinance that limits the community’s drinking water
source to a public water supply” (pg 8).
Through the end of 1999, twenty eight (23) communities had adopted ground water

ordinances that were approved by the IEPA for use as an institutional control.

29. What will TCE degrade into and how long will it take for it to be fully
degraded?

ANSWER: At the Lockformer site the TCE is being reduced to cis-1,2-dichloroethylene,
under anaerobic conditions. The c-DCE is then being degraded aerobically to carbon dioxide, water,
and chloride ions. See response to question number 2.

30.  Has a cost estimate or range been developed to clean up the TCE at the site? If
so, who prepared the estimate; what is the estimate; and what did Lockformer
consider with respect to that alternative?

ANSWER: Several remediation strategies have been investigated for the TCE presence at

the Lockformer site. However, proven, safe and cost-effective technologies to remediate TCE source

contamination in most ground water environments are currently not available. Conventional ground

water remediation technologies in place at TCE sites (ground water extraction and treatment) remove

Doce 1424701 0937516916
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material that has dissolved in the ground water. These technologies employ long-term, active
processes that are often costly and quickly reach a point of diminishing returns. In addition, small
amounts of TCE mass can recontaminate ground water generally making remediation to current
regulatory criteria impracticable (Source: Natural Attenuation of Chlorinated Solvents in Ground
Water: Principles and Practices, Version 3.0, August 1997, RTDF).

Remediation/management strategies for most chlorinated solvent (TCE) sites focuses on
integrating innovative, cost-effective techniques that will operate over the long term to mitigate risk
to human health and the environment through containment. Natural attenuation is ideally suited for
integration into long-term site management to address chlorinated solvents dissolved in ground
water. (Source: Natural Attenuation of Chlorinated Solvents in Ground Water: Principles and
Practices, Version 3.0, August 1997, RTDF).

Based on the natural attenuation remedial process that is being proposed, physical, chemical,
and/or biologiéal processes will act to reduce the mass, toxicity and/or mobility of subsurface
contaminants in a way that reduces risk to human health and the environment to acceptable levels.
To eliminate risk to human health and the environment ’to potential contaminants, the exposure
pathway must can be eliminated (i.e., the use of ground water, in this case, can be removed). The
ground water ordinance will prohibit the future installation of drinking water wells in the specified
area and in turn, eliminate the exposure to future contaminants in the ground water.

31. Why wasn’t 5§11 Chicago contacted?

. ANSWER: 511 Chicago was contacted by Lockformer through written correspondence dated

Doca 242470 1 09375/16916
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February 4, 2000. Prior to the July 5, 2000 Village Board Meeting, Lockformer attempted to contact
the owner via telephone on numerous occasions. The owner of this Property has been involved in
ongoing discussions with Lockformer since July S, 2000 regarding the status of the spill and the
possible hook up of that residence to the Village water supply.

32.  Will Lockformer cover the loss of property values to the owners of property as

well as any claims property Owens may have as a result of the knowledge of the
TCE spill?

ANSWER: Asdiscussed above, Lockformer believes the best way to remove uncertainty and
preserve property values within the community is to implement its current strategy of obtaining an
NFR Letter from the IEPA. An NFR Letter, issued by the state agency vested with the public
responsibility to protect the environment, demonstrates that no risk to human health or the
environment exists. At the present time, Lockformer has no credible way of quantifying "loss of
property values.” Lockformer remains committed to its neighbors to consider any reasonable request

for such damage and-will evaluate each request on a case by case basis.

33.  What procedures will be put in place to allow those suffering damages to
recover those damages from Lockformer or successor corporations?

wr
ANSWER: Please see answer to questions number 32.
34. Whatalternatives other than the ground water ordinance are being considered
by Lockformer, and what will Lockformer’s approach be if the Village does not
approve the ground water ordinance?

ANSWER: Lockformer will continue to request its environmental experts monitor the

advancements in remedial technology and is committed to implementing safe, effective methods for

reducing risk to either human health or the environment.

Doc* 2424701 09375:16916
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35.  (Supplemental question posed in the August 2, 2000 letter)
What impact may the toxic spill may have on wildlife and/or plant materials?

ANSWER: The in-place engineered barrier located on the site eliminates exposure to

animals and plants of any TCE residuals remaining in the soil.

Lockformer has answered the foregoing questions to the best of its ability based on
information currently available. Lockformer is willing to discuss any of the answers contained
herein in further detail upon request. Lockformer continues to welcome further questions by the

Village of Lisle or its citizens.

Sincerely,
Daniel J. Biederman

cc: Dennis Walsh, Village of Lisle Special Counsel, via federal express
Rian Scheel
Jim Heitt  _

Doc# 242470 1 09375/16916
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Material Safety Data Sheet EXH'B" A No. 312

From Genium's Reference Collection mCPﬂ@%gg?guﬁ
Geniym Pubuéhmg Corporagon @

(S18) 377- 8855 Coum raumeq cO®. | Revised: August 1987 _
(SECTION L MATERIAL IDENTIFICSTION 33
MATERIAL NAME: TRICHLORCETHYLENE
DESCRIPTION (OnguvUsey): Prepaed {rom sym-erachioroethane by way of elrmsaung HCl by boding with tize. 0
Used w0 manufacure orgaruc chemicals, pharmaceuucals; wn degreasing and dry clearung; and as a solvent for 0&
fals. wazes. rubbers, ous, puols, varushes, ethert, and celiviose estery.
N NS: Ethylene Tnchionde; TCE, Tnchioroethene; 1,1.2-Tnchloroethylene; HMIS
C7HCly; NIOSH RTECS 1KX4550000; CAS 20079016 H 2
MANUFACTURER/SUPPLIER: Avadabie from several suppliers. uxluding: Eo R 1
Dow Chemucal USA, 2020 Dow Center, Midland, M1 48640, - L3
Telephone: (S1T) 636-1000; (300) 258-CHEM PPE* S |
COMMENTS: Trichioroetyiene is 3 ¢ solvent and 1 suspected cccupauonal carc noges. * See sect 4 X 0
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
Tnchioroethyleoe, CAS #0079-01-6; NIOSH RTECS 3KX4550000 100 ACGIH Valyes 1987. 88
TLY-TWA®: 5 ppm, 270
a cl - ITLV-STEL**: 268 ma/mg/m3
~ ’ QSHA PEL 19 “o se
CC éaﬂﬂnTWA 100 ppm
H al h‘osml 1986
10-Hr TWA n‘?
¢ The TLY-TWA is set o coolrol subjective complaints such as headache, TOXICITY DATA
s, ot iy e O Dk P g
*¢  The TLV-STEL is set o prevent incoordisation and other beginning 0o M ay=
apestheuc effects from TCE. These levels should provide 1 wide margun uman. lnhahnon. TCpy: 160 ppay
of safety un prevenung liver igjury.
ve* The OSHA PEL is 300 ppm for § minutes in any 2 hours. Humm. lahalaticn, TDy : $12 ok
SECTION 3. PHYSICAL DATA
Boiling Poiat ... 188.6°F (87°C) Evaporation Rate ... Not Listed
Yapor Pressure .. 58 Torr &t 68°F (20°C) Seecific Graviry ... 1.4649 & 68°F (20°0)
Water Solubuity .. [asoiuble Melting Pomnt ... -120.64°F (-34.8°C)
Yapor Deasity (Air a 1) ... 453 Molecuiar Weight ... 131.40 CramyMole
Appearaoce and odor:  Coloriess, nonflammable mobue liquid; sweeush odor lixe chioroform '
COMMENTS: TCE is fughly soluble o Lipids. A hugh vapor pressure al room lecperaqire provides the potential for TCE
YIDOrS 10 COBLATUNALE yse areas.
SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER
Flash Point and Method Autoignition Temperatre Flammability Limits in Air
Not Listed TIO°F (410°C) - bv Yolume % 105%
EXTINGUISHING MEDIA: TCE has oo flash pownt 1 3 coavenucoal closed lester & room lemperanire, but it is moderately

Nammable a higher wmperatures. Use dry chemucal, cardoa dioude, aicohol foam, or odher exunguishung agents suilable for
e surrounding fue.

OSHA Flammabuity Qlass (29 CFR 1910.106): Not Regulated

LNUSUAL FREVEXPLOSION HAZARDS: During fire conditions TCE emits highly xic ad urilating fumes. iocludiag

hydrochlone aid and phosgene.  SPECIAL FIRE-FIGHTING PROCEDURES: Wear a self<osluned breathing appanitus with 2
full facepiece operated i & pressure-demand or another posiuve-pressure mode. At TCE vapor levels of 300-1000 ppm. fire

fighters who lack (v proper respuralory equipment may expenence weoordinauon and unpawed judgment.
DOT Flammabddity Class (49 CFR 173.115): Not Regulawed

SECTION §. REACTIVITY DATA

Trichioroethylene 15 siaole. Hazardous polymerizauod can occur Gndes corawn ¢utamsances (see Condiuons 0 Avod and
Coouments, below).

CHEMICAL INCOMPATTRILITIES include magoesium or slumunum powder, NaOH, KOH. or other sgong alkalioe matenals.
Reacuons with alkaline cutenals may lead 0 he (ormation of dangerous explosive muroures of chloroacerylenes.
QOVDRITIONS TO AVOID When TCE s heated (as 1t the case with vapor degreasars) or exposed 0 sualight it requuss ex3
sabllizauon gunst onidatoq, degradation. md polymenzauos. [t i slowly decomposed by Ught when Toust

ERODUCTS OF HAZA20US DECOMPOSITION mclude hydrochione acid and phosgene under cerus conditions at elevaied
e .

COMMENTS: TCE 15 sanle uader oormal handling tnd sorige coodiuons, and hazardous polymenzauoa is oot expecied 0

oezur. However, fadure of the tabdizer u elevated leroperanures of other exgeme coodiboas reay allow polymenzauon 0
ake place..

Tt & W oo,
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ECTION 6. HEALTH HAZARD INFORMATION

N AlorcaiYteos 15 ad 8 3 Qrmoogea dy e NP, | 108 OSHA NIOSH recamamends Nat Nelioroediyteae Se Ueatad at ag
cccupsucnsl awoges ARG arasogenc RLL U wunsl mapect, 1uMal pouuve, 1ad umad ndefinw .
Modersie uposges © TCE caum fympalis inmilar L s of acahal iDebNAWoR. Higher concemtnlions cause sarcouc aleds Yeateulas
fronlauoe has bera atad i e csuse o desh (allowrag heavy ¢x TCE «nduced Ne cailular carcipomas have bees Jelactad 18 muce
dunag Wl conducisd by the Naucaal Cancar (asuuse (Chem & [.f: Nene 34 [Apni §, 1976].41 Orqas rywams oTeclad by overez posurs 1o
TCE e e ceowral 28rvous Fysiam (suphons, 102igedt, wedhena), degeoeraucn of e Lver sad Ldneyy he hag (Wchypaer), heant
(arrhryums) and dos (Tmuuce, vescauos. Jod paryus of flagen wbea immermd a Lqud TCE). Caoua widh e 4 defatz e udia,
caming Oprcal dermuous Cartaia people 2ppedr 10 expenencs iynapiic offecs from TCT exposure coocamuuat With e pomars o caffuse,
ucahol, 10d other drugt Whes cambued wih sicahol iauke, oauc afects ars Increased 10d MUy cause 8 red, Blowchy aaal and upper dody
A commaoaly Qiled “degreaser's lush.” Other reoored 1ympoms of TCE e2pomae ciude abnormal faigus, headache, anuability, panc
4imabeaces, 104 :aiclsnnce 0 acohol. Tatic effecy from wung of TCE o8 humans ciude hallucioiticn. digorted perte G, somooieace
{geoeral depreased acuvty), ad pundee TARCET QRCANS: RecrMary fysem, ceunu servous sywem, hean, liver, kidaen, and wua.

: [ogesuoe, ishaliuon, 1y contaet.  ACUTE ZT7CTS: Headache, wergo. MR UDUMASCE, UMON, dauses, vomuag,
GerTTRULS. dizziaest. drowuzeas, 10d MUUCA 1O e eyes %03e, aad Nwosl. CHRONIC SSTECTS: None Reparted :

v LON EXPOJURE: Dueases of e hiver, udaeys, lungr aad ceair servous rysem. 5837 A0 SYE CONTACT

I mynedately Tush ey, wociuding under he eyeldy, geoly ut tharcughly wah plenty of nuasing waler for ot least |§ muoutes. Get medical
wip®  SKIN CONTACT Wath noroughly with soap asd water. Remove wod launder coolamaiiad cicuung befors weanag it agun; cieaa

Datenal from choes wd equipment Get medical hetp.® VHALATCN  Remove vicum w fTesh ir eslore 1064/0r Juppon his breaduag as
secded. Do ooy pve idredalin W e naum Get medical neipn* MCESTION- Cail 1 poasom cooudd ceater. Never ive aavUuag by mouth

O KmacHe WhO U UDCOAIACU) Of COBVUIRAS. A profeshicnal Je0LCR regarding whether or BOL 10 10CUCE YOMIUAE & required. Do ot give
sdremalia © the naum. Ga metscal h-lp;‘

“GET MEDICAL ASSISTANCE « (N PLANT, PARAMERIC, COMMUNTTY. Cet prorape medical 1smgance (oc furber treatment, chervauca,
1ad nppant af\er firs ad

. Workers' resposses 0 TCZ vary nignuficandy decause of many (actors, wchudiog age, heaith suatus, swnuoca, and 1ouke of
ucchol, cafane, md Mehases 00 a0t us ese woiinam Sefom, Anag, of sfler exsosure © TCE [f & worter diplays y of the
1ympuams of exponge © TCE, oroughly aivesugiie Ul Us postidie coountautiag (acon © daermoe, U pomidle, how much he work
eavironment levels of TCE we resposable.

SECTION 7, SPILL, LEAK., AND DISPOSAL PROCEDURES |

SPULI/LEAK: Inform safery peryonnel of any michioroethylene spul or eak and evacuale the ares for large spills. Cleanup
persounel must use respralory and liquid coouct prowecon. Adequate venulinos must be provided. Confine the spuled TCE
© a3 mail 10 area ag possible. Do qof allow it o rus ofT W sewery ar oper waerwayt. Pick up spilled TCE wath & vacuum
clesoer or an absorbest such as vermuculite.

DISPOSAL: Corsider reclamation, recycling, or desgucton rather thaa disposal in 2 landfill. R
Trichioroethylene is designated as & hazardous substance by the EPA (40 CFR 116.4). ,
Trichloroethylene is reported in the 1983 EPA TSCA lavenwory.

EPA Hazardous Waste Number (40 CFR 261.33): U228

EPA Reporuble Quantity (40 CFR 1173): 1000 ibs (454 kgs)

Aquatic Toxicity Rating, TLm 96: Not Uisted

SECTION 8 SPECIAL PROTECTION INFORMATION

CGOCCLES: Always wear protective eyeglasses or chexucal safery goggles. Follow the eye and face protecuoa guidelines of
29 CFR 1910.133. ng'fj: Wear ynpernous gioves. RESPIRATOR: Use a NIOSH-approved respuralor per the NIOSH
Guide 10 Chomical Haards (Genium ref. 83) for the maxumum-use coocenmanoas and/or he exposure Limits cied 1 secocn 2
Follow the respraor gudelines @ 29 CFR 1910.134. Any detecuable concentraton of TCE requues an SCBA, full {aceprece,
and pressure-demand/positive-oressure modes.  WARNING: Air-punfying respuralors will pof proect warkers (rom oxygen-
deficient umospheres. QTHER EQUIPMENT: Wear rubber boots, sprons, and other suitable body protection gppropnaie ©

the eusting work env.imnmenl. VENTILATION: Instail and operate general and local -thaust venulauos sysems of
sufficient power 10 mamtun urbome concenqauoas of TCE below the OSHA PEL standards cited 1 secton SAFETY

. Make eyewash stauons, wasrung {aciliues, and safety showers avalable i areas of use and handling. Contact

lenses 2 spectal hazard: soft lenses mayv absord ymuants, and ail leses conczaatle hem. QTHER SPECIAL
&Qmmmwm: Because of the unreolved conguversy about We carcinogenic sas of TCE, all
exsuUNg persooal protecuve equipment and eaginecting echnaicgy should be used WO prevent any possidulity of warker

contact with this matenal,

COMMENTS: Practice good personal hy giene. Keep matenal off of vour clathes and squipmeat. Aveid transfer of matenal
rr;;%;;nd; zg :ngum wiule eaung, dnaking, or smocing. Adhet® 0 the samuuoa requueents af 29 CFR 1910.141 ana

2 1910.142.

SECTION 9. SPECIAL PRECALTIONS AND COMMENTS

: Prevent TCE from cogung 1nw conwct wil saeng causucs such as N2OH; KOH: chemucaily
acuve mewl Lke Ba, Li, Na, Mg, Ti; and powdered diumunum or magnesium n acidic soluuons. ANDLING/
STORAGE: Siwre this material m a cool, drv, well-venulaed area Avond elevaied emperaqres because products of e and
corronve decompotitos from TCE may form. Monicr the level of any stabilizer component tat may de added W e TCE.
(Coasult the echarcal dala from e supplier 0 dewermune e spec:fics of wny added subdtitzer) {f applicadie, folow e
supplier’s recommendauog concerning proper rowatian of siocx, shel-ufe requuerpents, and levels of sabduen.

NCIN N N W LACS. Avod collecung aisr:num fives (very small parucles) or cups nn a TCE
vapor degreaser. Momwr TCE subilizer kevels regularty Only Tuoed penonne! should operate vzpor degreasens.
TRANSPORTATION DATA (per 49 CFR 172.101-2): .

DOT Hazard Class: ORM-A DOT ID No. UNITI0 IMN Class: 6.1
IMO Label: St Andrew s Cross (X)° OOT Shigpuing Naxe: Tnchioroethylene DOT Labet: Nooe

* Harmful - Stow away from foodstulfs (IMO Ladel, Maserials of Cass 6.1 Packaging Group i1,
Refereaces: 149, 12, 14, 21, 73, 8792 7

oSN ~ -
lum-bhumllnda{mamm’ 21 Ao A rovals ”O e °
::;?Mly :.:.n.-ul woomutmisy MNeresore n::::,:’;-a:-:q care e -
AL & e reperauon of W o armaLon, Cessum P [ E ,
UM 30 vw “-.ﬂunnmaumnun:“n:::facli?. Indust. Hyg‘ene/Sayty e ')/b.//[/""’7

. e amu(umﬁ:’m!’.”mu*&.~| ) Medical Rexiew‘//&ﬁ M‘:Z//f/{/@g |

Carvgit O ' W Comurn Pubiat g Carorrarn Coovmgnt © August 1. 1987 /
mm!n-’ﬂ‘-mm—'-’-“-w BRTNVN 3 T AN ’ : g
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Trichloroethene

[ntradyctian | Fate and Transgort | Sxposure Pathways
Mataboiism | Heaith Effects

Introduction

Trichiorcethene is also known as Triclene and Vitran and by
other trade names in industry. [t is a nonflammable, coloriess
liquid at room temperature with 3 somewhat sweet odor and 2
sweet, burning taste. This manmade chemical doas not occur
naturally in the environment. Trichloroethene is now mainly
used as a soivent to remove grease from metal parts. It is also
used as a solvent in other ways and is ysed to make qthaer
chemicals. Trichicroethene can aiso be found in some
household products, including typewriter correction fluid, paint
removers, adhesives, and spot removers. Most people begin to
smell trichloroethene in air when there are around 100 parts of
trichloroethene per a million parts of air (ppm).

Fate & Transport

IN PRIZES

By far, the biggest source of trichioroethene in the environment -

is evaporation from factories that use it to remove grease from
metals. [t can aiso enter the air and water when it is disposed
of at cheamical waste sites. It evapaorates aasily but can stay in
the soil and in groundwater. Once it is in the air, about haif will
be broken down within a week., When trichioroethene is broken
down in the air, phosgene, a lung irritant, can be formed.
Under certain conditions found in the workpiace,

trichlorcethene can break dawn into chemicals such as
dichioroacetylene and phosgenae. [n the body, trichioroethene
may break down into dichioroacetic acid (DCA), trichioroacetic
acid (TCA), chiorail hydrate, and 2-chioroacetaidehyde. These
chemical products have been shown to De toxic to animals and
are probably toxic to humans. Once trichioroethene is in water,
much will evaparate into the air; again, about haif will break
down-within a week. It will take days to weeks to break down
in surface water; in groundwater the breakdown is much siower
because of the much slower evaporation rate. Very little
trichioroethene breaks down in the sail, and it can pass through
the soil into underground wataer. It is found in somae foods; the
trichioroethene found in foods is believed to come from
contamination of the water used in food processing, or from the
food processing equipment cleaned with trichloroethene. It
does not build up in fish, but it has been found at low leveis in
them. It is not likely to build up in your body.

Exposurs Pathways

Trichloroathene is found in the outdoor air at levels far less
than 1 ppm. When measured several years ago, some of the
water supplies in the United States were found to have
trichloroethene. The most recent monitoring study found mean
lavels in surface water ranging from 0.0001 to 0.001 parts of
trichloroethene per million parts (ppm) of water and a mean
level of 0.007 ppm in groundwater. About 400,000 workers are
exposed to trichiorocethene in the United States on a full-time
(i.e., a 40-hour workweek) Dasis. The chemical can aiso get
into the air or water in many ways, for example, at waste
treatment faciitias; by evaporation from paints, glues, and
other products; or by release from factories whers it is made.

4:16:00 5 20 PN



e’

o’

of 3

Another way you may be exposed i1s by breatning the ar
around factones that use the chemical. Peapie living near
hazardous waste sites may be exposed to it in the air or in their
dnnking water, or in the water used for bathing or cooking.
Products that may contain tnchioroethene are some types of
typewnter carrection fluids, paints and paint removers, glues,
spot removers, rug cleaning fluids, and metal cleaners.

Metabolism

Trichloroethene enters your body when you breathe air or drink
water containing it. [t can also enter your body if you get it on
your skin. You could be expased to contarminated water or air if
you live near or wark in a3 factory that uses trichioroethene or if
you live near a waste disposal site that contains
trichioroathene. If you breathe the chemicai, about half the
amount you breathe in will get into your bloodstream and
organs; you wiil exhale the rest. [f you drink tnchioroethene,
mast of it will be absorbed into your bload. If tnchioroethene
comes in contact with your skin, some of it can enter your

body, aithough not as easily as when you breathe or swallow it.

Once in your biood, your liver changes much of the
trichloroathenae into other chemicals. The majority of these
breakdown products leave your body in the urine within a day.
You will also quickly breathe out much of the trichioroethene
that is in your bloodstream. Some of the trichloroethene or its
breakdown products can be stored in body fat for a brief
period, and thus may build up in your body if exposure
continues.

Health Effects

Trichloroethene was once used as an anesthetic for surgery.
People who are exposed to large amounts of trichloroethene
can become dizzy or sleepy and may become unconscious when
exposed to very high leveis. Death may occur from inhalation
of large amounts. Many peopie have jobs whare thay work with
trichloroethene and can breathae it or get it on their skin. Some
peopie who get concentrated solutions of trichloroethene on
their skin develop rashes. Peaple who breathe maoderate levels
of trichloroethene may have headaches or dizziness. Some
people who breathe high leveis of trichloroethene may develop
damage to soma of the necves in the face. Humans have
reported heaith effects when exposed to the level of
trichloroethene at which its odor is noticeable. Effects have aiso
occurred at much higher levels. Animals that were exposed to
moderate levels of trichloroethene had eniarged livers, and
high-level exposure caused liver and kidney damage. However,
we do not know if these changes would occur in humans.

It is uncertain whether people who breathe air or drink water
containing trichioroethene are at higher risk of cancer or if their
children have more birth defects. People who used water for
sevaral years from two weils that had high levels of
trichloroethene may have had a higher incidence of childhood
leukemia than other people. Increased numbers of children
were reported to be born with cardiac abnormalities, a finding
which is supported by data from some animal studies showing
developmental effects of trichloroethene on the heart.
However, other chemicais were aiso in the water from this well.
We do not have any clear evidence that tnchioroethene alone
can cause leukemia or any other type of cancer in humans. As
part of the National Exposure Registry, the Agency for Toxic
Substances and Disease Registry (ATSDR) compiled data on
4,280 residents of three states (Michigan, lllinois, and Indiana)
who had environmental exposure to trichloroethene. [t found
no definitive evidence for an excess of cancers from
trichioroethene exposure. In studies using high doses of
trichioroethene in rats and mice, tumars in the lung, liver, and
testes were found, providing some evidence that high doses of

8.16:00 5.20 PM
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trichloroethene ¢an Cause cancer in experimental animais. we
da not know f tnchiaroethene affects human reproduction.

Information excerpted from

Toxscological Profile for Trichloroethene Auguse 1995 Draft
Update

Agancy for Toxic Substances and Disease Registry

United States Public Heaith Service

8:16:00 520 PV
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Chemical Fact Sheet

Chemical Abstract Number
(CAS # 79016

Irichloroethylene

f .
‘Trichloroethene

Synonyms Ethene, trichloro

Ethylene trichloride

;TCE

EPA Method 302 2

[EPA Method 503 1

EPA Method 524 |

[EPA Method 5242

'EPA Method 601

A l t. al M th d .-—- e m e ey m e e e e e e o . amm mamam e ema me wmas e i be
AT TEROE  EPA Method 624

IEPA Method SOIOB

[EPA Method 802 lA

EPA Method 3240B

e EPAMenod8260A

Molecular Formula |C,HCL

IIN DEGREASING, IN DRY CLEANING IN MFG ORG CHEM &

PHARMACEUTICALS IN GAS PURIFICATION, AS A SOLVENT OF SULFUR

l
[
.|
l
i
!
s'
(
i
l
¥

& PHOSPHORUS REFRIGERANT & HEAT EXCHANGE LIQUID; DILUENT IN |
PA.lNT S & ADHESIVES; TEXTILE PROCESSING; AEROSPACE OPERATIONS |
,(FLUSHING LIQUID OXYGEN) CLEANING SOLVENT, ESP IN VAPOR j
IDEGREASING CHAIN TERMINATOR IN PRODN OF POLYVINYL CHLORIDE . :
ISWELLING AGENT IN DISPERSE DYEING OF POLYESTERS AGENT IN - '
i ‘REMOVAL OF BASTING THREADS IN TEXTILE PROCESSING CHEM INT
Use . lI-'OR 1,1,2,2-TETRACHLOROETHYL SULFENYL CHLORIDE SOLVENT IN
ADH'ESIVES & PAINT-STRIPPING FORMULATIONS HEAT TRANSFER
;MED[UM EG, IN CASE HARDENING OF METALS SOLVENT BASE FOR
‘METAL PHOSPHATIZING SYSTEMS SOLVENT IN CHARACTERIZATION
'TEST FOR ASPHALT ENTRAINER FOR RECOVERY OF FORMIC ACID
'EXTRACTION SOLVENT-EG, FOR CAFFEINE Used as household cleager, with
tnchlorocthane it is used in most typewriter correction fluid. /SRP: Former use Used 1 m
'wool-fabric scouring Extractant for spice oleoresins. Intermediate in the production of
pentachloroethane Carrier solveat for the active ingredients of insecticides, and
fungmdes Medication (Vet): [nhalation anesthetic. Former use

‘Demand: (1982): 240 million pounds: (1983): Est 235 million pounds 1987 EstZlJ f

816,00 12:20 AM
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‘mullion pounds. Vapor degreasing of fabricated metal parts, 80%; chemical
.ntermediate, $%; miscellaneous used, 5%; exports, 10% (1985) Vapor degreasing of

:fabn'cated metal parts, 66%: chemical intermediates. miscellaneous domestic uses,
5%, exports. 22%. CLEANING SOLVENT, 89%; CHAIN TERMINATOR. 9%,

Consumption Patterns

 OTHER 2%(1980EST)
Apparent Color 'CLEAR, COLORLESS. OR BLUE MOBILE LIQUID
Odor [Ethereal odor ; CHLOROFORM-LIKE ODOR ; Sweet odor
Boiling Point 87T DEGC
Melting Point -73DEGC
Molecular Weight 131.40

- Density 1.4649 @ 20 DEG C/4 DEG C
: QOdor Threshold ;10 mg/ (in water) Purity not specified 5.00X10-1 mgA (liquid) (detection in water)
.' Concentration 2.14X10 | ppm (recognition in air) (chemically pure)
% Sensi.ti\?i ty -Da t'a E:ﬁzur;?arnc::gr:eht:\;;e::;por may causc. irriﬁx’on of t.hecves :;os;e. and th:-oat. |

' . Drinking Water Impact_SURFACE WATER: 1-24 ppb industrial rivers in US. with Lake Exie - 188 ppb 88 of

Wwr

L 4

DISCLAIMER - Please Read

Return to : ;
"3;._, Alphabetical List of Compounds
&85  Listof Compounds by CAS Number
: i::_? : List of Services
;____._‘."

Spectrum Laboratories Homepage

8/16:00 12:20 AM
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T EPA S e vt m Ground Water and

Office of Water Drinking Water

List of Contaminants

Drinking Water and Health

As part of the Drinking Water and Health pages, this fact sheet is part of a larger
publication:

National Primary Drinking Water Regulations

Technical Factsheet on: TRICHLOROETHYLENE
Drinking Water Standards

MCLG: zero .
MCL: 0.005 mg/L :
HAL (child): none : .

Health Effects Summary

Acute: EPA has found trichloroethylene to potentially cause vomiting and abdominal pain
from acute exposures at levels above the MCL.

No Health Advisories have been established for short-term exposures.

Chronic: Trichloroethylene has the potential to cause liver damage from a lifetime
exposure at levels above the MCL.

Cancer: There is some evidence that trichloroethylene may have the potential to cause
cancer from a lifetime exposure at levels above the MCL.

Usage Patterns

Production of trichloroethylene has increased from just over 260,000 Ibs in 1?81 to 320
million Ibs. in 1991. Vapor degreasing of fabricated metal parts and some textiles
accounts for 80% of its use.

Five percent is used as an intermediate in the production of organic chemicals and
pharmaceuticals. Miscellaneous uses (5%) include solvents for dry cleaning, extraction
and as a refrigerant/heat exchange liquid. An estimated 10% is exported.

Release Patterns

Major environmental releases of trichloroethylene are due to air emissions from metal

816,00 5:00 PM
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degreasing plants. Wastewater from metal finishing, paint and ink formulation,
electrical/electronic components, and rubber processing industries also may contain
trichloroethylene.

From 1987 to 1993, according to the Toxics Release Inventory, trichloroethylene releases
to water totalled over 100,000 1bs. Releases to land totalled over 191,000 lbs. These
releases were primarily from steel pipe and tube manufacturing industries. The largest
releases occurred in Pennsylvania and Illinois. The largest direct releases to water
occurred in West Virginia.

Environmental Fate

Relatively high vapor pressure and low adsorption coefficient to a number of soil types
indicates ready transport through soil and low potential for adsorption to sediments. The
mobility in soil is confirmed in soil column studies and river bank infiltration studies. Four
to six percent of environmental concentrations of trichloroethylene adsorbed to two silty
clay loams (Koc = 87 and 150). No adsorption to Ca-saturated montmorillonite and 17%
adsorption to Al-saturated montmorillonite was observed.

The high Henry's Law Constant indicates rapid evaporation from water. Half-lives of
evaporation have been reported to be on the order of several minutes to hours, depending
upon the turbulence. Field studies also support rapid evaporation from water."
Trichloroethylene is not hydrolyzed by water under normal conditions. It does not adsorb

light of less than 290 nm and therefore should not directly photodegrade. However, slow
(half-life -10.7 months) photooxidation in water has been noted.

Trichloroethylene is relatively reactive under smog conditions with 60% degradation in
140 min and 50% degradation in 1 to 3.5 hours reported. Atmospheric residence times
based upon reaction with hydroxyl radical is 5 days (6-8) with production of phosgene
dichloroacetyl chloride, and formyl chloride. .

Marine monitoring data only suggest moderate bioconcentration (2-25 times).
Bioconcentration factors of 17 to 39 have been reported in bluegill sunfish and rainbow
trout.

Chemical/Physical Properties

CAS Number: 79-01-6

Color/ Form/Odor: Clear, colorless or blue mobile liquid with sweet chloroform-like odor
MP.:-73CB.P.:87C

Vapor Pressure: 57.8 mm Hg at 20 C

Density/Spec. Grav.. 1.465at 20 C

Qctanol/Water Partition (Kow): Log Kow =2.29

3.16.00 5 00 PN
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Solubilities: 1.0 g/L of water at 25 C

Soil sorption coefficient: Log Koc = 2 for many soil types; high to very high mobility in
soil

Bioconcentration Factor: 17 to 39 in fish; moderate.
Odor/Taste Thresholds: N/A
Henry's Law Coefficient: 0.01 atm-cu m/mole

Trade Names/Synonyms: 1,1,2-Trichloroethylene; Acetylene trichloroethylene; Algylen,

Anameth; Benzinol; Chlorilen; CirCosolv, Germalgene; Lethurin; Perm-a-chlor; Petzinol,
Philex; TRI-Plus M; Vitran

Other Regulatory Information
Monitormg:
-- For Ground/Surface Water Sources:

Initial Frequency- 4 consecutive quarterly samples during initial compliance périod
(1993-1995)

Repeat Frequency- If no detects in initial samples GW systems must take annual samples
during 1996-1998 compliance period and triennial samples thereafter, SW systems must
take annual samples.

-- Triggers - Return to quarterly monitoring if detect at > 0.0005 mg/L, until primacy
State determines otherwise

Analysis
) Reference Source Method Numbers
EPA 600/4-88-039 502.2; 524.2; 551

Treatment/Best Available Technologies: Granular Activated Charcoal and Packed
Tower Aeration

Toxic Reléase Inventory - Releases to Water and Land, 1987 to 1993 (in pounds):

Water Land
TOTALS (in pounds) 100,293 191,088

8.16 00 3:00 PM



Top Six States*

PA 0 _ 33,450
L 0 30,711
GA 3,742 17,532
X 0 21,000
MA 0 19,920
wVv 12,822 0
Major Industries
Steel pipe, tubes 51 39,288
Misc. Indust. Organics 27,708 0
Car parts, access. 4,405 19,920
Plating, polishing 3,342 20,100
Wool fabric mulls 3,942 18,081

* State totals only include facilities with releases greater than 10,000 Ibs.

For Additional Information

EPA can provide further regulatory or other general information:
i EPA Safe Drinking Water Hotline - 800/426-4791

Other sources of toxicological and environmental fate data include:
Toxic Substance Control Act Information Line - 202/554-1404

Toxics Release Inventory, National Library of Medicine - 301/496-6531
Agency for Toxic Substances and Disease Registry - 404/639-6000 .

List of Contaminants
Drinking Water and Health

W = : —
U = ad
R sEA boo=os

Search EPA OGWDW Office Commeants
; == of Water
Home

Revised October 13, 1999
N Office of Ground Water and Drinking Water

http://www epa.gov/OGWDW/dwh/t-voc/trichlor html

ot 4
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Material Safety Data Sheets Collection:
Genium Publishing Corporation sey setion
@ 1145 Catalyn Sqeet Sheet No. 703
Schenectady, NY 12303-1836 USA 1,2-Dichloroethylene
- (518) 377-3854
Issued: 4/90

Section 1. Material Identification T

1.2-Dichloroethylene Description: An industrial solvent composed of 60% cis- and $40% trans-isomers. Both isomers, cis R | NFPA

and trans, are made by partial chlorination of acetylene. Used 25 a geaeral solvent for organic materials, lacquers, dye [ 2

extractioa, thermoplastics, organic syathesis, and perfurmes. The Tans-isomer is more widely used i industry thaa either S 2 ooo

the cis-isomer or the mixture, Toxicity also varies between the two isomers. Kt 0

Other Designations: CAS No. 0540-59-0; C.H,CL; acetylene dichionde; cis-1,2-dichloroethylene; sym-dichloroethylene;

trans-1,2-dichioroethylene, dioform. HMIS

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicaiweek Buyers’ Guide™ for a suppliers list. H 2
F 3
R 1
PPG*

. ® Sec. §

Section 2. Ingredients and Occupational Exposure Limits

1,2-Dichloroethylene, ca 100%

OSHA PEL ) ACGIH TLYV, 1989-90 Toxiclty Data®

3-hr TWA: 790 mg/m’, 200 ppm TLY-TWA: 790 mg/m’, 200 ppm Rat, oral, LD, 770 mg/kg; toxic effects not yet reviewed

Frog, inhalation, TC,,: 117 mg/m’ inhaled for 1 hr affects the
NIOSH REL, 1987 peripheral nerve and sensation (flaccid paralysis without
790 mg/m’®, 200 ppm anesthesia); behavior (excitement); lungs, thorax, or
respiration (respiratory depression):

* Ses NIOSH, RTECS (XV9360000), for additional toxicity data.

Section 3. Physical Data . T

Boiling Point: 119 ‘F/48 °'C Molecular Weight: 96.95 g/mol

Melting Polint: -56 0 -115 "F/-49 w0 -82 "C/ Specific Gravity (H,0 = 1at 39 ‘F/4°C): 127 at 77 "F25 °C

Vapor Pressure: 180 to 264 wrr at 68 F/20 "C Water Solubility: asoluble

Vapor Density (Alr =1):3.4
Appearance and Odor: A colorless, low-boiling liquid with a pleasant odor.

Section 4. Fire and Explosion Data

Flash Polnt: 37 ‘F/2.8 'C, CC | Autolgnition Temperature: 860 ‘F/460°C | LEL: 5.6% viv | UEL: 12.8% viv

Extinguishing Vedia: Use dry chemical, CO,, halon, water spray, or standard foam. Water may be ineffective unless used 1o blanket the fire.
Unusual Flire or Explosion Hazards: This material's vapors are a dangerous fire hazard and moderate explosion hazard when exposed to any
heat or ignition source or oxidizer.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit. Vapors may travel to heat or ignition sources and flash
back. Stay upwind and out of low areas. Be aware of runoff from fire costrol methods. Do not release o sewers or waterways.

Section 5. Reactivity Data

Stabllity/Polymerization: This material is stable at room temperature in closed containers under sormal storage and haodling condiuoaos.

Hazardous polymerization cannot occur. - .
Chemical Incompatibilities: This material is incompatible with alkalies, nitrogen tewaoxide, difluoromethylene, swong oxidizers, and dihy-

poflucrite. Whea in contact with copper or copper 1lloys or by reaction with potassium hydroxide, explosive chloroacetylene may be rcleased? '
Coaditions to Avold: Addition of hot liquid to cold 1,2dichloroethylere may cause sudden emussion of vapor that could flash back W an ignidon

source. - . ) .
Hazardous Products of Decomposition: Thermal oxidative decomposition of {,2-dichloroethylene can produce highly toxic fumes of chlonne

(Cn).

Camynegxu 2 .90 Geawa Pudtstaag Carponaon
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No. 703 1,2-Dichloroethylene 450

Section §. Health Hazard Data

Carcinogenicity: Netther e N1P, [ARC, 2or OSHA lists 1.2-dichloroethyleae as a carcinogen.

Summary of Risks: [.2-Dichloroethylene’s most important effect is its irritation of the ceatral nervous system (CNS) and narcosis. This material
is toxic by inhalation, ingestion, and skin contact [t is also irritating to the eves. The Tans-isomer at 2200 ppm causes nausea, vertigo, and
bursiog of the eyes. The ans-isomer is twice as potent as the cis-isomer. If renal effects occur, they are transient.

Medical Coaditions Aggravated by Loag-Term Exposure: Nooe reported.

Target Orgaas: Ceawral gervous system, eyes, respiratory system.

Primary Eatry Routes: [ahalation, ingestion, skin and eye contact.

Acute Effects: Ighalation of 1,2dichloroethylene causes narcosis, respiratory ract iritation, nausea, vomiting, remor, weakness, ceatral gervous
depression, 1nd epigastnic (the abdomen'’s upper midregion) cramps. Coatact with the liquid causes eye aad skin (on prolonged contact) immitation.
[zgestion causes slight depression w desp zarcosis.

Chroaic Effects: Noae reported.

FIRST AID
Eves: Flysh immediaiely, including ucder the 2yelids, gently but theroughly with flooding amouats of rusning water for at least |5 mia.

Skin: Quickly remove contaminated clothing. After rinsiog affected skin with flooding amounts of water, wash it with soap and water.
Iahalation: Remove exposed persea to fresh 3ir and support breathing as needed. Have trained perscone! administer 100% oxygen, preferably

with humidification.
Ingestion: Never give anything by mouth to an uacoascious or coavulsing person. If ingested, have a conscious person drink | to 2 glasses of

water, thea induce repeated vomiting uatil vomit is clear.
After flrst aid, get appropriate In-plant, paramedic, or community medical support.
Physiclan's Note: Intravenous injections of calcium gluconate may relieve cramps and vomiting. Treat central aervous system effects sympto-
matically.
Section 7. Spiil, Leak, and Disposal Procedures

iV Leak: Design and practice a 1,2-dichloroethylene spill control and countermeasure plan (SCCP). Notify safety personnel, remove all heat
¥ ignition sources, evacuate hazard area, and provide adequate ventilation. Cleagup personnel should protect against vapor inhalation and sikin
or eye contact. Absorb small spills on paper wwels. After evaporating the 1,2-dichloroethyleae from these paper towels in a fumerhood, burn the
paper in a suitable location away from combustible material. Collect and atomize large quantities in 2 suitable combustion chambeér equipped with
ag appropriate effluent gas cleaning device. Follow applicable OSHA regulations (29 CFR 1910.120).
Disposal: Coatact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.33)
Listed as a CERCLA Hazardous Substance® (40 CFR 302.4), Reportable Quantity (RQ): 100 1b (45.4 kg) (* per RCRA, Sec. 3001, per Clean
Water Act, Sec. 307(a)]t
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
Listed as 2 SARA Toxic Chemical (40 CFR 372.65)
OSHA Designations
Listed as an Air Cootaminant (29 CFR 1910.1000, Table Z-1)
t Listed as 1,2-rans-dichloroethylens.

Saction 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety gogxlcs. per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. For emergency or

o~ “-ouline operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA.

‘sypuing: Air-purifying respirators do not protect workers in oxygea-deficient atmospheres.

Other: Wear impervious gloves, boou, aproas, and gauntlets to prevent prolonged or repeated skin contact. 1,2-dichloroethylene attacks some
forms of plastics, rubber, and coatings.

Ventilatlon: Provide geaeral and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and
ACGIH TLV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its
source. (19"

Safety Statlons: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all leases concentrate, irritants. Remove this
material from your shoes and equipment Launder contaminated clothing before wearing.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinkicg,
smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

Storage Requirements: Store in tightly closed containers in a cool, well-ventilated area away from all mcompauble materials (Sec. 5) and

oxidizing materials. Qutside or detached storage is preferred. If stored inside, place containers in a siandard flammable liquids storage cabinet or

roomn. Protect contawmers from physical damage.

Engineering Controls: Avoid vapor inhalation and skin and eye contact. Use oaly with adequate ventilation and appropriate personal protective

gear. [astitute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. 1,2-dichloroethyleae isa

Jangerous fire hazard, All engineering systems should be of maximum explosioa-proof design and electrically grounded and bonded. mede
preplacezent questionnaires which emphasize detecting a history of chronic respiratory disease.

Transportntlou Data {49 CFR 172.101, .102): Not listed

MSDS Collecrion References: 7, 26, 38, 73, 34, 85, 37, 88, 100, 101, 103, 109, 126, 127, 136, 137

Prepared by: MJ Allison, BS; Industrial Hvgiene Review: DI Wilson, CTH; Medical Review: MJ Hardies, MD

Coeymgas © 390 by Gensumn Puntastuag Carporsnoa. Any somynersaal ise of reproduciion without Ne Judlaner’s dermuasion 3 profubiied. Judgmeny 18 0 2w suttaddity of formation derein ‘or (Be purciaser's DKl
ue Jecesmrly e Surctaser'y responsiduify. AllBou gA rensaradie sare 143 Yeer AXem i ‘he preparstioa of uch nformauon, Cenium Padistung Crparanog extends 0o Tiexes 20 repr wd 1guces
30 (EHONIIDUIMY 4310 De accuricy o 1IBOUILY of e nfarmanca ‘or «ppicanam 0 he yurcaasers nuended purposs or ‘or consequences of s use.
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Chemical Fact Sheet

Chemical Abstract Number .
(CAS #) 156592

cis-1, 2 Dxchloroethene

Synonyms
‘cis-1 ,Z-chhloroethylene

'EPA Method 502.2

EPA Method 524 1 | o
EPA Method 5242

’EPA Method 80214

Molecular Formula H2C1 i

" C e ee e e e e = e - P
SOLVENT & CHEMICAL I.NTERMEDIATE SOLVENT (AS ISOMER.IC MIXT)

,FOR PERFUMES, DYES, & LACQUERS. SOLVENT (AS MIXT) FOR
THERMOPLASTICS, FATS, & PHENOLS. SOLVENT (AS MIXT) FOR
QCAMPHOR & NATURAL RUBBER. CHEM INT (AS ISOMERIC MIXT) FOR
.CHLORINATED CMPD. AGENT IN RETARDING FERMENTATION. Used as a |
solvent for waxes, resins, and acetylcellulose. [t is also used in the extraction of !
Use rubbcr as a refrigerant, in the manufacture of pharmaceuticals and artificial pearls
:md in the extraction of oils and fats from fish and meat. 1,2-Dichloroethylene CIS- &
TRANS [SOMERS OF 1,2-DICHLOROETHYLENE HAVE HAD USE AS
_ESOLVENTS & CHEM INTERMEDIATES. NEITHER OF ISOMERS HAS
DEVELOPED WIDE INDUSTRIAL USAGE IN THE US PARTLY BECAUSE

OF THEIR FLAMMABILITY. CIS AND TRANS ISOMERS

)

P Apparent Color o quuxd Colorless
_ Boiling Point ~ 60.3DEGC @ 760 \'IM HG

w ____________Mslt.i.r_'_s_.1?9_i!!_t._______.__. -80.5DEGC

Molecular Weight 19694 e

Analytical Methods

 Demsity__ 1287@20DEGC4DEGC _ .
_Sen_s_ltly_lt_y P_ata :l 2- Dxchloroelhvlenc is an eye irritant. 1, 2 Dxchloroethvlene _

C is-1.2-dichloroethylene may be rcleased to the environment in emissions and
wastewater during its production and use. Under anaerobic conditions that may exist

f'm landfills or sediment, one is likely to find 1.2-dichloroethylenes that are formed as
‘breakdown products from the reductive dehalogenation of trichloroethylene and
;tetrachloroethylene. The cis-1.2-dichloroethylene is apparently the more common
isomer found although it is mistakenly listed as the trans isomer. The trans isomer.
‘being a priority pollutant is more commonly analyzed for and the agalytical
procedures generally used do not distinguish the isomers. If cis-1.2-dichloroethylene
is released oa soil, it should evaporate and/or leach into the groundwater where very
Environmental Impact slow biodegradation should occur. If released into water, cis-1.2-dichloroethylene will

o) 3.16.00 1218 AN



be lost mainly through volatiizatoa (hall e 5 Ur i 2 model aver). Biodegradation.
adsorption to sediment. 2ad bioconceatration in aquatic organisms should x;o( be
significant. [n the atmosphere cis-1.2-dichloroethylene will be lost by reaction with
photochemucally produced bydronyi radicals (half life 8 days) and scavenged by rawm.
Because it s relatively long lived in the atmosphere. considerable dispersal from

source areas should occur. The geacral population is exposed to
cts-1.2-dichloroethyleae in urban air as weil as in coataminated drinking water from
grouad water sources. Occupational exposure will be via dermal contact with the
vapor and liquid or via whalation.
TERRESTIAL FATE: It cis-1.2-dichloroethy leae is released on soil. it should
evaporate apd/or leach iato the groundwater where veny slow biodegradation should
occur. AQUATIC FATE: If relcased tmto water. cis- 1.2-dichloroethy lege will be lost
. maisly through volatilization (half life 3 lr w 2 modet river). Biodegradation and
Environmental Fate adsorption to sediment should not be significant. ATMOSPHERIC FATE: In the
atmosphere ¢is- 1.2-dichloroethylene will be lost by reaction with photochemically
produced hydroxyl radicals (half-life 8 days). There is evidence that it wil] be
‘scavenged by rain which is to be expected of a water soluble chemical.
Evaporation from water at 25 deg C of | ppm solution: 50% after 24 min. 90% after
83 min. 1,2-Dichloroethylene DRINKING WATER: Cis-1.2-dichloroethylene was
- found in Miami drinking water at 16 ppb and Cincinnatti and Philadelphia drinking
B ‘water at 0.1 ppb, but was absent from 7 other drinking waters surveyed .

; ‘GROUNDWATER: Raw water from a well in Wausau, W contained 83.3 ppb of
icis-1,2-dichloroethyleae . Studies of the contaminants in shallow groundwater at the

‘Miami Drum site. an inactive drum recycling facility, reported 839 and 13.3-17.9 ppb
:of cis-1,2-dichioroethylene . The Biscayne aquifer, that supplies drinking water to
: ‘residents of Dade County contained 0-26 ppb of cis-dichloroethylene in the vicinity of
. Drinking Water Impact  the Miami Drum site . SURFACE WATER: Cis 1.2- dichloroethylene was found
: ‘along a 30 km stretch of the Glatt River in Swizerland at load levels of 1 g/lr .
EFFL: [n a comprehensive survey of wastewater from 4000 industrial and publicly

owuned treatment works (POTWs) spousored by the Effluent Guidelines Division of
the USEPA, cis-1,2-dichloroethylene was ideatified in discharges of the foliowing

‘industrial category (frequency of occurrence: median concn in ppb): steam electric (1:
1.6), leather tanning (1; 3.3). iroa and steel mfg (2: 1400.8), nonferrous metals (1:
314.6), organics and plastics (2: 121.3), textile mills (1, 8.3), plastics and synthetics

(3; 20.1), rubber processing (1: 712.0), explosives (1. 1.5). The highest effluent

w ‘conca was 2059 ppb in-the iron and steel mfg industry .

DISCLAIVIER - Please Read

Zotd 30600 1213
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Material Safety Déta Sheet No. 382

From Genium's Reference Collecton '
Geniam Publishing Carporation @ ?’RD:,%of;{)LomE
1145 Caralyn Seet [ssued: August 1978

Schenectady, NY 12303-1836 USA

(518) 377-8855 cemun pususminG coRP. | Revised: August 1988

SECTION 1. MATERIAL IDENTIFICATION . T

Material Name: VINYL CHLORIDE g

Description (Origin/Uses): Widely used ‘o0 make PVC resios acd plastics; also used in orgasic svnthusis.

Other Designations: VCM; Vinyl Chloride Mocomer; Chloroethyleae; Chioroethene; C.H,Cl; CAS No. 0075-014 NFPA
HMIS
Manufacturer: Coalact your supplier or distnbutor. Coasult the iatest editcn of the Chemicaiweek H 2 R 1
Buyers’ Guide (Geaium ref. 73) for a list of suppliers. F 4 .
R 1
PPG* S 3
* *See sect. § K 4
SECTION 2. INGREDIENTS AND HAZARDS e ___EXPOSURE: LIMITS
Ca 100 OSHA PEL

[ Viayl Chioride, CAS No. 0075-014

§-Hc TWA: | ppm*

ACGIH TLV, 198783
TLV-TWA: § ppm, 10 mg/m’

Toxicity Data*®

*The action level set by OSHA in 29 CFR 1910.1017 is 0.5 ppm. Exposures Rat, Oral, LD,,; 500 mg/kg
above this leve! are strictly regulated by extensive medical record keeping, ‘.
reporung, surveillance, and other requirements. Coasult 29 CFR 1910.1017

for details,

**See NIOSH, RTECS (No. KU9625000), for additional data with references to
mutagenic, reproductive, and tumorigenic effects.

- SECTION: 3. PHYSICAE "DATA: - oo i

Molecular Weight: 107 Grams/Mole

Boiling Point: 61°F (16°C)
Yapor Density (Air = 1): 2.2

Water Solublility (%): lasoluble

Appearance and Odor: A colorless gas; mild, sweet odor at high concentratioas.

SECTION ‘4. FIRE ‘AND:EXPLOSION DATA -~~~ & = FLOWER“EHUPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air
-108.4°F (-78°C) 882°F (472°C) % by Volume 3.6% 3%

Extinguishing Med!a: Vinyl chloride gas is a severe fire and explosion hazard; treat any fire involving it as an emergency. Try 7] shUF
off the flow of gas. Use a water spray to protect the personne! anempting this and to cool fire-exposed cylinders/containers of vinyl chloride.

Unusual Fire or Explosion Hazards: This heavier-than-air gas can flow aloag surfaces, reach distant sources of ignition, and flash
back Eliminate sources of ignition in the workplace, particularly in low-lying areas such as sumps, cellars, basement utility reoms, and

underground piping systems.

Speciaj Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-
dernand or positive-pressure mode.

SECTION S. REACTIVITY DATA - = - : ST

Viny! calonde is stabie in closed, airtight, pressurized coolainers at room lemperadure uader oormal storage and hand'Li_ng conditicns. ltcan
undergo hazardous polyreerization if it is heated or reacted with 2 polymerization catalyst, or if the concentratiow/activity of the added

inhibitor becomes wo low. o .
Chemical Incompatibilitles: This material is incompatible with copper, alumizum, aod other polymerization catalysts or free radical

initiators like hydrequinoge. .
Conditions to Avoid: Do ot allow sources of ignition such as open flame, unprotected heaters, lighted tobacco products, eleciric spuksl.
or excessive heat in work areas. Avoid prolonged exposure to air, especially in the presesce of certain costaminarts, b.ccause dangerous leve:s
of poivperoxides may accumulate. Avoid exposure to sunlight; if the proper caulytic conditions occur, the viny! chloride mogomer may react
with itself and undergo an explosive polymenzation reaction. Violeat ruptures of containers of this gas can occur. _ _
Hazardous Products of Decomposition: During fires, vinyl chloride may decompose into toXi¢ gases such as hydregen chloride,

carbon mogoxide, azd ohosgene.

Capyngnt £1588 Ceuum Pidumog Componuon
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No.382 VINYL CHLORTE 3/38
{ SECTION 6. HEALTH 2AZARS INFORMATION

Vinylchicnde :s .med 18 3 tarcieogen by tie ACGIH, NTP, and [ARC wuh sufficient epidemiological endencs from human studies.
Summary of Risks: Viaylcalonde depresses the cearal nervous systex (CNS), causing effacte that resemble zuld alcohol
wox:cation; howevar, these erfects can progress o narcass, eveanrual collapse, azd eves death as the intzasity asdvor duration of the
expesure scetzues. Torcmeacywsenia (decrease 12 Mleed plawlets) has Yeen reported followizg exposures.

Medicai Conditioas Aggravated by Loag-Term Exposure: Possible liver effecis. Target Organs: Respiratory sysiem,
scn, syes, cideeys, nemaicporede (bicod) system, aad zusculoskelew] system, Primary Satry: [ohalaton. Acute Effects: Hexd-
ache, dizzzess, Jughdieadzdzess, skin and eye imitstica.  Chroaic Effects: Cancar, espesialy angiosarcsma of the liver.

FIRST AID: Eyes. [zmegiatzly .“Iu,h eves, icnludicg uader the eyelids, gsady >ut thoroughly with pleaty of ruaning water for at
least |5 mmutes. Skia. Sixncootace wik dquid viovl chlonde causes frosthile (crvogemic wjury). Treat this accordingly.
[ohalation. Recmove the expesed perzoa to fresh air; restore aad/or suppart his or her oreathing as gesded.

[ngestioa. Udalikzly.

GET MEDICAL HELP (IN PLANT, PARAMED{C, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, cbservation, and support after first a{d,

SECTION7 SPILL. LEAK, aND DISPOSAL PROCEDURES SRS

Spill/iLeak: Treas any vinyl chloride gas leat as an emergency. Preplan emergeacy respoases and make sure all pctsonnel know about
them. Noufy safety perscanel, evacuate all noaessenual personnel, provide maximum expiosion-proof veatilation, and eliminate all sources
of ignition immediately. Make sure cleagup personne! have protection against coatact with this material and inhalatioa of its vapor (see
sect. 8). Waste Disposal: Cogtact your supplier or a licensed contractor for detailed recommendations for disposal. Follow Federal,

state, and local regulauons.

OSHA Designations

Alr Contaminant (29 CFR 1910.1000 Subpart Z)

Vinyl chlonde is specifically ¢ gulau:d by OSHA at 29 CFR 1910.1017 as a suspected carcinogenic ageot.
»’ EPA Desiznations (30 CFR 302.4)

RCRA Hazardous Waste, No. U043
CERCLA Hazardous Substance, Reportable Quaatity: L [b (0.454 kg), per Clean Water Act (CWA), section 307 (a); Clean Au— Act (CAA),

section | 12; and Resource Conservation and Recovery Act (RCRA), section 3001.

SECTION 3. SPECIAL PROTECTION INFORMATION -
Gogygles: Always wear protective eycglasses or chemical safety goggles. Follow OSHA eye- and face -protection regulations
(29 CFR 1910Q.133).  Respirator: Counsult the N/OSH Pocket Guide to Chemical Hazards for general recommendations on respirators.
Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or noaroutine use (leaks or cleaning reactor vessels and storage
tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air-purifying
respirators will not protect ‘workers in oxygen-deficient aimospheres. Other: Wear impervicus gloves; boots; aprons; head covers; and
clean, impervious, body-covering clothing to prevent any possibility of skin contact with viny! chloride. All clothing must be flame
resistant.  Ventilation: Iostall and operate general and local ventilation systems powerful enough to maintain airborne levels of vinyl
chioride below the OSHA PEL standard cited in section 2. All veatilation systems must be of maximum explosion-proof design, e.g.,
noasparkirg, electrically grounded and Yonded. Safety Stations: Make eyewash stations, safety showers, and washiog facilities
available in areas of use and handling. Coataminated Equipment: Coatact lenses pose a special hazard; soft leases may absorb
unants and all lenses conceatrate them. Do not wear contact lenses in any work area.  Other: Design all engineering systems to be
expiosion-preof in areas where viayl chloride gas may occur. Pressure check all pipes and equipmest used with this gas and make sure that
all coanections are leak ught. Comments: Practice gcod personal hygiene; always wash thoroughly after using this material. Avoid
nnsfemng it from vour hands to your mouth whiie eating, drinking, or smoking. Do nor eat, drink, or smoke in any work area.

SECTION 0. SPECIAL PRECAUTIONS AND CONMMENTS -

Storage/Segregation: Storevinylchloride in a cool, dry, well-ventilated area away from sources ofxgmtxon and mcompauble chctmca.ls
Qutside ordetached storage s recommended. Siade contuiners from radiant heat and direct sunlight. Special Handling/Storage: Vinyl
chloride is shippedsstored as a pressurized gas in cylinders ar tank cars. Protect these containers against physical damage and regularly
inspect them for cracks, leaks, or faulty vaives. Ground and boad all containers used in shipping/transferring operations. Store cylinders
upright; secure ther tightly; do 5ot drag or slide them: move them in a carefully supervised manoer with a suitable hand truck. Monitor the
acuvity and coaceauation of the added inhibitor to the vyl chloride product. Follow your supplier's recommendations concerning proper
shelflife, retation of :nventory, aod maintenacce of purity. Enginzering Controls: Make all engiceering systems (ventilation, production,
etc.) of maximum explosico-proof design. Comments: Perform all operations with vinyl chloride carsfully to prevent accideatal igoition.
Do got smoke i any use or sicrage area. Maintain the valve protection cap in place until immediately befors using vinyl chloride. [asert a
check valve or rap nto the Tansferral ling lo prevezt 2 dangerous backflow into the oniginal ccotainer. Use pressure-reducing regulators
when connecting cvlindsrs 1o lower-pressure piping syswems. Cttain dewiled handling, shipping, nd storage information from your
supplier. A wrained chenust 2r safety sgecialist famiiiar with the physical and chemical properties of this material should be preseat during
all worg operations.
Traosportation Data (49 CFR 172.101-2)
DOT Shipping Name: Vi Crcnde DOT Label: Flammable Gas IMO Label: Flammable Gas
DOTID No. UN1086 DOT Hazard Class: Flanmable Gas IMO Ciass: 2.1
Raferences: 1.2, 12 73 34.94

fLSgTeats a8 10 ie sutabiiiy of .273rmatod terein 1Or JUTRLES JUMposes T !
zecsssaniy suritasers cespoasisiily. Thereinre, dlhougn (eascaanle care has 1
r
)

Preparec by PJ Igce, BS

Seen waked .2 Ne presanatiag of en sforranog, Geswum Pupiistuag Cor.

€u22¢S 10 WATALLES, TAKSS 30 THIrLSEITUOLS ALd WSSWITIES SO fESNCAsDIity 1 lnduszial H =78 giene Review: DJ Wilson, CIH
1510 the CTLRCY OF SUILA0LLY 3 LR 12Yarnation far 200licakon ! .

PLIERaser s .1laded JUMTCsEs Sr 1o siracuencas If L Lk 31 Medicil Review: MJ Hardies, MD
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Introduction

vinyl chloride is a colorless gas as normal temperatures. [t is
also known as chloroethene, chicroethylene, ethylene
monaochiorde, or monochioroethylene. It is flammable (easily
capable of burning) as a gas and is not stable at high
temperatures ¢r pressure, Vinyl chioride will exist in liquid form
if it is kept under high pressure. Vinyl chloride has a mild,
sweet odor. Most people begin to smell vinyl chioride in the air
at 3,000 parts vinyl chloride per million parts (ppm) of air. Most
people begin to taste vinyl chioride in water at 3.4 ppm.

All vinyl chioride is man-made or resuits from the breakdown of
other manmade substances, such as trichioroethene,
trichloroethane, and tetrachloroethene. Production of vinyl
chloride in the United States has grown an average of 7
percent from the early 1580s to the early 1990s, with an
additional increase of approximately 22 percant between the
years of 1592 and 1993. Mast of the vinyl chloride produced in
the United States is used to make paolyvinyl chioride (PVC). PVC
is used ta make a variety of plastic products including pipes,
wire and cable coatings, and packaging materials. Other uses
include fumiture and automobiie upholstery, wail coverings,
housewares, and automotive parts. At one time, vinyl chioride
was alsc used as a coclant, as a propellant in spray cans, and
in some cosmetics. Since the mid 1970s, it has not been used
for these purposes.

Fate & Transport

Mast of the vinyl chloride that enters the environment comes
from the plastics industries, which release it into the air or into
waste water. EPA limits the amount that industries may

release. Vinyl chioride is a breakdown product of other
manmade chemicals in the environment. Vinyl chioride has
entered the environment at hazardous waste sites as a result of
its improper disposal or leakage from storage containers or
from spills. Vinyl chioride has been found in tobacco smoke,
perhaps as a result of the manufacturing process.

Liquid vinyl chloride evaporates easily into the air. Vinyl
chiaride in water or soil evaporates rapidly if it is near the
surface. Vinyi chloride in the air breaks down in a few days.
when vinyi chloride breaks down in air, it ¢can form other
harmful chemicals.

A limited amount of viny! chioride can dissolve in water. It can
enter groundwater and can also be found in groundwater from
the breakdown of other chemicals. It is uniikely that vinyl
chloride will buiid up in plants or animails that you might eat.

Exposure Pathways

Since vinyt chloride commonty exists in 3 gasegus state, you
are most likely to be exposed to it by breathing it in. Vinyl

IN PRIZES
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chionde 1s not narmally found in urban, suburban, or rurai air in
amounts that are detectabie by the usual methods of analysis.
However, vinyl chionde has been found in the air near plastics
industnes, nazardous waste sites, and landfills. The amaunt of
viflyl chionde 1n the air near these placas ranges from trace
affiounts to 0.041 ppm of air, but may exceed 1 ppm. Levels as
high as 44 ppm have been found at somae lanafils. One can
ai30 De exposed to vinyl chionde in the air through todaceo
smoke from cigarettes or cigars.

You rnay aiso be exposed to vinyi chlonde by dnnking water
from contaminated welis but how often this occurs is Not
known. Maost dnnking water supplies 4o not contain vinyl
chionde. In a 1982 survey, vinyl chionde was found in less than
1 percent of the 945 groundwater supplies tested in the United
States. The concentrations found in groundwater were up to
0.008 ppm, with a detection fimit of 0.001 ppm. Other studies
have reported groundwater vinyl chioride concentrations at or
belaw Q.38 ppm. At onae time, the flow of water through PVC
pipes added very low amounts of vinyl chionde to water. For
exampie, in one study of newly instaiied pipes, the dnnking
water had 0.001 ppm of vinyl chloride. No current information
on the amount of vinyl chioride released from PVC pipes into
water is available. [n the past, vinyl chioride could get into food
that was storad in materiais that contained PVC. Now the U.S.
govemment reguiates the amount of vinyl chloride in focd
packaging materials. A model of food systems shows that when
levels less than 1 ppm of vinyl chionde moenomer are used in
PVC packaging, "essantially zero” vinyt chioride enters food by
contact with these products.

Exposure to vinyl chioride can aiso occur in the workplace by
breathing in any vapors in the air or if it comes into contact
with your skin or eyes. Aimast 80,000 people work with vinyl
chioride at their jobs. This number includes workers who make
vinyi chioride and PVC and workers whao use PVC to maka other

objects such as pipes.
Metabolism

If vinyl chloride comes into contact with your skin, negligible
amounts may pass through the skin and enter your body. Viayi
chioride is more likely to enter your tody when you breathe air
or drink water containing it. This could occur near certain
factories or hazardous waste sites or in the workplace.

Mast of the vinyl chioride that you breathe in or swallow enters
your bicod rapidly. The vinyl chioride in your blood travels
through your body. When somae portion of it reaches your liver,
it is changed into several different substances. Most of these
new substances aiso traval in your blood. Once they reach the
kidnays, they leave your body in your urine. Most of the vinyl
chioride is gone from your body a day after you breathe it in or
swaliow it. The iiver, however, Mmakas some new substances
that do not leave your body as rapidly, A few of these
substances are mare harmful than vinyl chioride because they
react with chemicais inside your body and interfere with the
way your body usas or responds to these chemicals, Somae of
these substancas react in the liver and cause damage thers. [t
takes more time for your bady to get nd of these changed
chemicais, but eventually your body will remove them as well,
If you breathe in or swallow more vinyl chloride than your liver
can chemically change, you will breathe out excess viny!
chionde,

Health Effects

1If you breathe high levels of vinyl chiornde, you will feel dizzy or
sleepy. These effects accur within 5 minutes at apout 10,000
ppm of vinyl cnioride. You can easily smell viny! chloride at this
concentration. [f you breathe very high lavels, you may pass
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out. You <an rapidly recover from thesas effects if you breathe
fresh air. Some peopie get a headache when they breathe fresh
air immaediately after breathing very nigh fevels of vinyt
chionde. People may die if they breathe extremely high levels
of vinyt chlonde. Thesa leveis are much higher than the levels
that cause you to pass out.

Studies in animals show that extremely high levals of vinyl
chioride can damage the liver, lungs, and kidneys. Thesa levels
Can ailso damage the heart and prevent bdlood clotting. The
effects of drinking high levels of vinyl chioride are unknown, If
you spill liquid vinyt chiorde an your skin, it will numb the skin
and cause redness ana blisters.

Some people who have breathed vinyl chionde over several
years have developed changes in the structure of their livers.
People are more likely tc develop these changes if they breathe
high levels of vinyl chionde. Some peopie who have worked
with vinyl chionde have developed nerve damage, and athers
have developed an immune reaction. The lowest [evels that
cause liver changes, nerve damage, and the immune reaction
in humans are not known. Cartain jobs reiated to polyvinyl
chionde production expose workaers to very high levels of vinyl
chioride. Soma of these workers have probiems with the blood
flow in thair nands. Their fingers turn white and hurt when they
go into the cold. It may take a long time to recover when they
go into a warm place. [n some of these peopie, changes have
appeared on the skin of their hands and forearms. Also, bones
at the tips of their fingers have broken down. Studies suggest
that some people may be more sensitive to these effects than
others.

Some men who work with vinyl chioride have complained of a
lack of sex drive. Results of studies in animals show that
long-term exposure May damage the sparm and tastes. Some
wamen who wark with vinyl chloride have had irreqular
menstrual periods. Same have developed high blood pressure
dunng pregnancy. Studies of women who live near viny!
chioride manufacturing plants couid not prove that vinyl
chioride causes birth defects. Studies using pregnant animals
show that breathing vinyl chioride may harm their unbom
offspring. Animai studies also show that vinyl chloride may
cause increasad numbers of miscarriages early in pregnancy. It
may aiso cause decreased weight and delayed skeletal
development in fetuses. The same very high levels of vinyl
chioride that caused thesae fetal effects aiso caused adverse
effects in the pregnant animais.

Resuits from saveral studies suggest that breathing air or
drinking water containing low levels of vinyl chioride may
increasa the risk of gatting cancer. Studies of workers who
have breathed vinyl chioride over many years showed cancer of
the liver. Brain cancar, lung cancer, and somae cancars of the
blood also may be connected with breathing it daily for saverai
years. Studies of long-term exposure in animais show that
increases in cancars of the liver and mammary glands may
occur at very low Ievels of vinyl chioride in the air, Studies
show that animais fed low ievels of viny! chloride each day
during thair iifwtime had an increased risk of getting liver
cancer,

The Department of Heaith and Human Services has determined
that vinyl chicride is a known carcinogen. The International
Agency for Research on Cancer has determined that viny)
chionde is carcinogenic to humans, and EPA has determined
that vinyl chloride is a human carcinogen.

[nformation excerpted frem

Toxicological Profile for Vinyl chioride August 1995 Update
Agency for Toxic Substances and Disease Registry

United States Public Heaith Service

316003 21 PV
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Chemical Fact Sheet

Chemical Abstract Number
(CAS #)

75014

Synonyms

Vinyl chloride

_ Ethene, chloro-

|
|

Analytical Methods

EPA Method 3022

EPAMethod 5241

'EPA Method 5242

EPA Method 601

.EPA Method 624

e et e e e i~ % e 3o e w4 mam miem aam s

EPA Method 8010 i

~

EPA Method 80314

EPAMethodS2a0B

EPAMethod 82604 ]

|
)
!
l
!

Mole_cuh{- Formula‘

f
CoH,Cl

Use

N PLASTIC INDUSTRY: AS REFRIGERANT; IN ORGANIC SYNTHESES.

‘MONOMER FOR POLY(VINYL CHLORIDE) HOMOPOLYMER. .

}COMONOMER-EG, WITH VINYL ACETATE OR VINYLIDENE CHLORIDE.

CHEM INTERMED FOR METHYL CHLOROFORM & '
'1,1,1-TRICHLOROETHANE. CHEM INTERMED FOR OTHER ORG"

i
;OXIDE PRODN. REFRIGERANT & EXTRACTION SOLVENT (FORMER
iuss). Vinyl chloride is used in the manufacture of numerous products in buildin

'consxmction. automotive industry, electrical wire insulation and cables, piping,

[formerty a component of acrosol propellants. Vinyl chioride and vinyl acetate

‘CHEMS-EG, CHLOROACETALDEHYDE. MONOMER & COMONOMER FOR

4
:
1
i
)
i
\
‘
]
(

'FIBERS-EG, VINYON & SARAN FIBERS. OXIDN INHIBITOR IN ETHYLENE

gand§

‘industrial and household equipment, medical supplies, and is depended upon heavily ‘
'by the rubber, paper, and glass industries. Adbesives for plastics Viayl chioride was

'copolymers are used extensively to produce vinyl asbestos floor tiles. Limited - - |
.’ quantities of chloroethene were used in the United States as an acrosol propellant and -

a3 an ingredient of drug and cosmetic products. (Former use) _

Consumption Patterns

i‘MONOMER FOR POLY(VINYL CHLORIDE) RESINS, 85%; EXPORTS, 13.5%;

MISCELLANEOUS (MOSTLY COPOLYMER USE), 1.5% (1982) 95% FOR

¢

POLYVINYL CHLORIDE HOMOPOLYMER AND COPOLYMER RESIN; 4%

'FOR SYNTHESIS OF METHYL CHLOROFORM, 1% FOR MISC
'APPLICATIONS (1972) 91% FOR POLYVINYL CHLORIDE CHEMICAL

PROFILE: Vinyl Chloride. Polyvinyl chloride, 91%: exports, 7%; other, including

chlorinated solvents, 2%. CHEMICAL PROFILE: Vinyl chloride. Demand: 198

8:9.1?

billioa Ib; 1989: 9.2 billion Ib; 1993 /projected/: 11.0 billion Ib. (Includes exports, but |

oot imp_ons,_whic_h totaled 227 mullion Ib last year.)

816:00 12:21 AM



e -——— e e e e e

‘Apparent Color COLORLESS GAS OR LIQUID
Odor Ethereal odor : Siweet odor o ’
Boiling Paint 1337 deg C T T
Melting Point 1538 deg C T T T
"~ Molecular Weight 62.50 T T
- Density 09106 @20 DEG C/4 DEGC il
Mmoug; m:l-::hlor:(; B;a —1;_0&6; .;(- l;mh coaca. l[-l: -o}_uo v alix-é_;n preveatng a
QOdor Threshold excessive exposure. The actual vapor coacn that cag be detected has aever been
Concentration adequately determined and varies from oue individual to another. from impunties i

the sample and probably trom duration of exposure.

Sensitivity Data

Primary trritant for skin .

g

w/

Environmental Impact

Although vinyl chloride is produced in large quantities. almost all of it is used
captively for the production of polyvinyl chloride (PVC) and other polymers.

‘Therefore, its major release to the environmeat will be as emissions and wastewater at
‘thiese production and manufacturing facilities. [f vinyl chloride is released fo sodl. it

:and it may leach to the groundwater. [t may be subject to bxodcgradzuon under ‘
,anaerobic conditions such as exists in flooded soil and groundwater. [fvmyl chloride |

will be subject to rapid volatilization with reported half-lives of 0.2 and 0.5 days for
.&vaporation from sod at 1 and 10 cm incorporation. respectively. Any viayl chloride i
.which does not evaporate will be expected to be highly to very highly mobile in sod |

‘is released to water, it will not be expected to hydrolyze, to biocoucentrate in aquatic .
forganisms or to adsorb to sediments. It will be subject to rapid volatilization with an ,

estimated half-life of 0.805 hr for evaporation from a river | m deep with a current of

'3 w/sec and a wind velocity of 3 m/sec. In waters containing photosensitizers such as °

jhumic acid, photodegradation will occur fairly rapidly. Limited existing data indicate

'

that vinyl chloride is resistant to biodegradation in aerobic systems and therefore, it

‘may not be subject to biodegradation in acrobic soils and natural waters. It will ot be

expected to hydrolyze in soils or natural waters under normal environmental

‘conditions. If vinyl chloride is released to the atmosphere, it can be expected to exist !
'maz’nly in the vapor-phase in the ambient atmosphere and to degrade rapidly in air by .
‘gas-phase reaction with photochemically produced hydroxyi radicals with an
;estimated half-life of 1.5 days. Products of reaction in the atmosphere inciude
chloroscetaldehyde, hydrogen chloride, chloroethylene epoxide, formaldehyde, formyl
‘chloride, formic acid, and carboa monoxide. n the presence of nitrogen oxides, ¢g
!photochemical smog situations, the half-life would be reduced to approximately a few

Jours. Since vinyl chloride is primarily used in limited number of locations. it is
unhkelv that contamination wiil be widespread. Major human exposure will be from

'inhafation of occupational atmospheres and from ingestion of contaminated food and

(drinking water which has come into contact with poiyviayl chlonide packaging

material or pipe which has not been treated adequately to remove residual monomer.

TERRESTRIAL FATE: [f vinyl chloride is released to sodl. it will be subject to rapid
-volatilizatioa based oa a reported vapor pressure of 2660 mm Hg at 25deg C ;

half-lives of 0.2 and 0.5 days were reported for volatilization from soul incorporated

into | and 10 cm of oil. respectively . Ay vinyl chloride which does not evaporate

will be expected to be highly mobile in soil. It may be subject to biodegradation under
anaerobic coaditions such as exists in llooded soil and groundwater, however, limited
esting data wdicate that viayl chloride is resistant to biodegradation in aerobic

313001220 aM
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systems and therefore. it may got be subject to biodegradation w aatural warers, [t
will not be expected to hydrolyze w sotls under gormal ¢nvironmental conditiogs.
AQUATIC FATE: [f vyl chlonde ts released to water. it will got be expected to
hydrolyze. to biocoacentrate wn aquatic orzanisms or o adsorb to sedimeats. [t will be
subject to rapid volaulization wuith ao estumated half-life of 0.805 br for evaporation
from 3 aver | m decp with a currear of 3 nv/sec and 1 wind velocity of 3
a/sec(1.SRC). (o waters coutaiung photoseasinzers such as bumic acid.
photodegradanon wuill occur fawrly rapidly. Limuted exasting data wdicate that vinyl
chlonde 15 resistant to biodegradation i aerobic svstems and theretore. it mav not be
subject to biederradation w aatural waters. ATMOSPHERIC FATE: U'vinyt chlonde
15 refeased to the atmosphere. it can be expected to exist matnly w the vapor-phase o
the ambieat atmosphere( 1. SRC) bascd on a reported vapor pressure of 2660 mm Hg
at 25 deg C . Gas phase vinyl chlonde is cxpected to degrade rapidly in air by reaction

with photochemically produced hydroxyl radicals with an estimated half-life of 1.3
days(3.SRC). Products of reaction in the aunosphere include chloroacetaldebyde.

HCl. chloroetiyiene cpoxide. formaldehyde. formyl chioride. formic acid. and carbon
mounoxide . [n the presence of nitrogen oxides. eg photochemical smog situations. the
half-life would be reduced to a few hours. AQUATIC FATE: The rate of bulk
exchange of gascous vinyl chlonde betweea atmosphere and water is about twvice that
‘of oxvgea. As a result the loss of vinyl chioride by volatilization from svater 13

; probably the most sigmificant process in its distribution. There is little information
pertaining specifically to the rate of adsorption onto particulate maner. [a a study oa
the bebavior of vinyl chloride in water o significant difference in the rate of loss from
distilled water, river water. or effluent from a vinyl chloride plant stirred at the same

rate was found. thus indicating negligible adsorption onto particulate marter. Aquatic

‘sediments could exhibit long-term storage of low levels if extreme environmental

conditions, such as continual high {evels of viayl chioride mput were present in water. :

AQUATIC FATE: [n environments such as municipal water chlorination facilities.
‘high concentrations of chloride would exist. Under certain conditions, vinyl chloride
may be converted to more highly chlorinated compounds based on the reactivity of
carbon-carbon double bonds with chlorine and hypohalous acid. Dissolved vinyl
chloride in water will readily escape into the gas phase, but chemucal reactions can
occur with water imptrities which may inhibit its release. Many salts have the abulity
:to form complexes with vinyl chloride and can increase its solubility. Therefore. the
amounts of viny! chloride in water could be influenced significantly by the presence of
‘salts.

DRINKING WATER: [n the National Organic Monitoring Survey (1976-7) 2
'samples out of | I3 contained detectable levels (>0.1 ppb) and these averaged 0.14
'ppb . Highest value found in USA drinking water is 10 ppb(3.7). 23% of 135 USA
cities using finished surtace water were pos. 0.1t0 9.3 ppb, 0.4 ppb median of pos
samples . A finished groundwater survey in 25 USA cities resulted in 4.0% pos. 9.4
ppb mean(2.6). Oune contaminated drinking water well cootained 50 ppb . Drinking
‘water from PVC pipes contawed | .4 ppb in 2 recent installation. whule a 9 yr old
system had 0.03 to 0.06 ppb . DRINKING WATER: USA: National Scresaung
Program. 1977-1981. 142 water supplies. +.9% pos. trace to 76 ppb ; state sampling
data, 1033 supplies sampled. 7.1% pos. trace to 380 ppb . GROUNDWATER: 4 of
1060 wells in New Jersey were positive . Vinyl chioride (VC) was present in the {0
most polluted wells from 408 New Jersey samples: however, vinyl chlonde was not
quantified . 15.4% of 13 US cities sampled were pos - 2.2 to 9.4 ppb. 5.8 ppb
median(1.2). [n a 9-state survey, 7% ot the wells tested were positive, with 3
maxumum value of 380 ppb reported . Alter train derailment in Maastoba oa Mar 10.
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Drinking Water Impact

1980. w which large amouats of VC was spilled i the saow, [0 ppm max occurred 1n
groundwater wluch decreased to below 0.02 ppm by 10 wk atter the spiil(6).
GROUNDWATER: USA 1982 National Ground Water Supply Survey. 466 samples.
{sample pos at | | ppb (1 ppb quantticauoa lmut) . SURFACE WATER: 9.8 ppb
max value found wm a 1981, 9 state surver(2.3). [ was oot detected i wiater or
summer samples from the Delaware River . Vinyi chilonde has beeq detected w 21
out of 606 samples from New Jersey and other USA samples(6). 7.6% of 1035 USA
vities were positive with pos samples rangwg trom 0 2 to 5.1 ppb. 5 25 ppb median
Ou the basis of various model sunulations 1t appears that vigyl chlonde should aot
remain @ the aquatic ecosystem uader most natural conditions. The loss of vinyl
chlonde at coastant temperature and pressurc is a tunction of water turbulence and
muuay efficicucy. Expennmental decrease of 16 mgA is Y6% in 2 hours when sturred
rapidly at 22 deg C g an opea beaker of distilled water. la coatrast. quiescent water
uader the same coaditicas vielded a coaca loss over 2 hours of oaly 25%. Assunung
that all processes involved are strictly first order. the volatilization loss data above
vields half-lives ot 25.8 minutes for the stirred case and 290 minutes for the quiescent
case. EFFL: The oaly industry with appreciable waste water effluents of vinyl chloride
15 the organic chemicals mfg/plastic industry where mean levels are 750 ppb . Waste
water trom (2 PVC plants in 7 USA areas ranged trom 0.05 to 20 ppm with typical
levels bewng 2 to 3 ppm . Vinyl chloride has been detected in etfluents from chemical
and latex plants in Long Beach, California . It was not detected in 2fflueats from

‘major municipal waste water discharges in Southern California . Groundwater from

hazardous waste sites, CERCLA Database. 178 sites, 8.7% pos for vinyl chloride .

DISCLAIMER - Please Read

Retum to :

Alohabetical List ot Compeunds

List of Compounds bv CAS Number

Spectrum Laboratories Homepage

1500 1221 AM
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Dete: 41198 -
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_ eXHIBIT C
o D

MATERIAL SAFETY DATA SHEET

[f— 1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION
PRODUCT NAME: .... Trichiorosethylens
PRODUCTID: ........ 44002
SYNONYMS: ........ Trichloroethenae; Trichlorsthylene; Trichlor; C;HCI,
DATE: ............. 10/16/1897
EDITIONNO.. ........ 015
it PPG Industries, Inc.

One PPG Place, Pittsburgh, PA 18272, USA
24-hour Emergency Telephone Number: 1-304-843-1300
For Product Information (8am.Spm Eastern time): 1-800-243-6774 (C/A)

PREPARER: R. Kenneth Lee, Manager, Product Safety

2. COMPOSITION/INFORMATION ON INGREDIENTS .

Material/CAS Number Percent

o«
Trichlorcathylena (Stabllized)
79-01-8 >899

Nota: Tested Mixture

3. HAZARDS IDENTIFICATION l

EMERGENCY OVERVIEW:

WARNING! Keep away from food. Vapor harmful.
o not ship lightly stabilized grades in aluminum trailers.

age 1 of 8 QOLEMAN .

(1S KEAY Chammdina I8 Ll
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PPG: 44002 Trichloraethylane 10/16/1997

Pracautions: Co nat swallow. Swallowing may cause injury ar death. Avaid contact with eyas. Wil
cause irntation and pain. Avold grolonged, repeated, or excassive cantact with skin. May cause
irritation and dermatitis. Oa naot breathe vapars. High vapor cancentrations can causa dizziness,
unconsciousness, cantral narvous system depression or death. Long-term averaxposure may cause
liver/kidney injury. Da not usc in poorly ventilated or confined spaces without propar respiratory
protection. Use with aceguate ventilation. Ventilation must be sufficient to limit employee exposura to
this product telow permissible exposure limits, Wash thoroughly every day aftar work, Do not eat, -
drink or smoke In work area. Eye Irritation, dizzinegs and/or drunkenness are signs of averaxposure.

4. FIRST AID MEASURES

INHALATION: Move person to frash alr. If not breathing, give artificlal respiration, preferably maouth-
to-mouth. If breathing is difficult, give axygen. Call a physician.

wEYE/SKIN CONTACT: In case of cantact, Immediately flush ayes and skin with plenly of water (soap
and water far skin) for at least 15 minutes, while remcving contaminated clothing and'shoes. Get
medlcal attentlon if irritation persists. Tharoughly clean contaminated clathing and shces before

rouso or discard.

INGESTION: If swallawed, give at Ieast 3-4 glasses of water, but do not induce vomiting. Do not give
anything by mouth to an unconscinus or convulsing person. Get madicai attantion.

NOTES TO PHYSICIAN: Only administer adrenaline after careful consideration follawing
avarexpasure. Increased sansitivity of the heart ta adrenaline may be caused by overexposure to
thig product.

8. FIRE FIGHTING MEASURES

i

o/
FLASH POQINT: None (by OOT test method).

FLAMMABLE LIMITS IN AIR - LOWER (%): 7.8%
FLAMMABLE LIMITS IN AIR - UPPER (%): 52%

EXTINGUISHING MBDIA: Carban dioxide. Dry chemical. Watsr.

SPECIAL FIREFIGHTING PROCEDURES: Emits toxic fumes under fira conditions. When this
product is invelved in fires, it can decompose ta hydrogan chioride and passible traces of phasgens.
Fire-fighters must wear NIOSH approved pressure demand, self-cantained breathing apparatus and
full protective cluthing when fighting chemical fires. Vaper concentration in @ confined or poorly
ventilated area can be ignited upon contact with a high energy spark, flame, or high intensity source

fage 2 0f 8




PPG: 44002 Trichloroethylene 10/168/1997

of heat. This can ocedF at concentrations ranging batween the lower and uppsr limits (by volumae)
llsted atove.

i 6. ACCIDENTAL RELEASE MEASURES

ACTION TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:

Immediately evacuats the area. Provide maximum ventilation. Unprotected personnel sheuld move
upwind of spill. Qnly personnel squipped with praper resplratory and eye/skin protection should be
permitted in the-area. Dike area to contain spill. Take precautions as necsssary to prevent
contamination of ground and surface waters. Recover spilled material an adsarbents, such as
sawdusl ur varmiculile, and sweep into closed cantainers for disposal. After all visible traces,
including ignitable vapors, have been ramaved, tharaughly wet vacuum the area. Da nat flush to
sawer. If area of spill is porous, remove as much earth and gravel, etc. as necessary and place in
closad containers for disposal.

Ty

7. HANDLING AND STORAGE L

PRECAUTIONS TO BE TAKEN DURING HANDLING AND STORAGE:
Vapors are heavicr than air and will colloct in low areas. Keep container closed when not in use.
Store only in closed, properly labeled containers. This material or its vapors when in contact with
flames, hot glowing surfaces or electric arcs can decompose to farm hydrogen chioride gas and
traces of phosgene. Avaid cantamination of water suppliles. Handling, storage and use pracedures
must be carsfully monitored to avoid spills or leaks. Any spill or leak has the potential fo cause
undergruound water contamination which may, if sufficiently severs, runder a drinking water source
unfit for human consumption. Contamination that daes accur cannot be easlly corrected. A
chlerinated solvent used as a flashpoint suppressant must be added in sufficlent quantity or the
resultant mixture may have a flashpoint lower than the flammable companent. Do not uae cutting or
Iding torches on drums that contained this product unless properly purged and cleaned. Do not
snip lightly stabilized grades in aluminum trailers. The only excaption is Type 145 vapor degreasing
grade. Liquid oxygen or other strong oxidants may farm explosive mixtures with this product.

[ 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Exposure Limits:
8-hour Tima Waeighted Average (TWA); 15-minute Shart-Term Exposure Limit (STEL)

QSHA: 50 ppm TWA, 200 ppm STEL. Table Z-2. 29 CFR 1910.1000 (Rav. 3/1/88). NOTE: The
currently enforceable 1871 ltimit is 100 ppm TWA and 200 ppm casiling.

Page 3 Cf 8



|PPG: 44002 Trichlorcethylene 10/16/1997

ACGIH: 50 ppm TWA—100 ppm STEL.

RESPIRATORY PROTEBCTION: Alrburne cuncentrations should be maintained beicw the exposure
limits. When respiratory protection is required for certain operatians (<10x expasure limit), use an air
purifying respiratar. The effectivenass of an air purifying respirator is limited. Use only for a single
short-term exposuro. Use salf-contained breathing apparatus (SCBA) or full facopiece airine
raspirator with auxiliary SCBA operated in the pressurs demand mode for emergencies and for all
work perfarmed in storage vessels, poorly ventilated rooms, and other confined areas. Respirators
must be appraved hy NIOSH. Tha respiratory use limitations made by NIOSH or the manufacturar
must be observed. Respiratory protection programs must be In accordance with 29 CFR 1910.134.

VENTILATION: Use local exhaust ar diluticn ventilation as apprapriate to control exposuraes to below
permissible limits.

EYE AND FACE PROTECTION: Spiashprocf goggles.

«wROTECTIVE GLOVES: Viton®. Silver Shield®. Polyvinyl alcohal (degrades in water).

OTHER PROTECTIVE EQUIPMENT: Boots, aprans, or chemical suits should be used when
necessary to prevent skin contact. Parsonal protective clothing and usa of equipment must be in
accordance with 28 CFR 1910 132 (general requiremants), .133 (eye and face protection), and .138
(hand protection).

S. PHYSICAL AND CHEMICAL PROPERTIES

BOILINGPOINT: ............... 86-88 C

VAPOR DENSITY (Alr=1): ......... 4.54

SPECIFIC GRAVITY (Water=1): .... 1.485@ 20/20C
PH 8.7t07.5

A EEZING/MELTING POINT: ...... -86.4 C
SOLUBILITY (wt.% Inwater): ...... 0.11
BULKDENSITY: ................ 12.21bs/gal@ 20 C
VOLUME % VOLATILE: .......... 100
VAPORPRESSURE: ............ §57.86mmHg@20C
EVAPORATIONRATE: ........... 0.28 (athyl ether=1)
HEAT OF SOLUTION: ............ NA

PHYSICAL STATE: .............. Liquid

QDOR: ............ ... . . ... Ethaer-like

COLOR: ... ... ... . .. . . . . . .. Clear/Colorless

l0. ETABILITY AND REACTIVITY

2age 4 Cf §




TPPG: 44002 Trichlorosthylans 10/16/1997

STABILITY: Stable —
HAZARDCOUS POLYMERIZATION: Wil not occur.
INCOMPATIBILITY (CONDITIONS/MATERIALS TO AVOID):

Open flarr 8s, hot glowing surfaces ar electric arcs. Avaid contamination with caustic soda, causiic
potash ar cixidizing materials. Shack sensitive compounds may be formaed.

HAZARDCUS THERMAL DECOMPQSITION/COMBUSTION PRODUCTS:
Hydrogen chloride gas. Possible traces of phosgene.

. 1l. TOXICOLOGICAL INFORMATION

WARNING: Thils product Is a chemical known (o the State of California ta cause cancer.

“XCUTE INHALATION LC50: .. (mause) 8450 ppm (4 haurs). Slight ta very law toxicity.

ACUTE DERMAL LDSQ: ..... (rabbit) >20 mg/kg. Slight tc very law toxicity.
SKIN IRRITATION: ......... Miidly irritating.

EYEIRRITATION: .. ........ Moderately irritating.

ACUTE OCRAL LDSO: ........ (rat) 5650 mg/kg. Slight to very low toxiclty.

CHRONIC EFFECTS/CARCINQGENICITY: This product Is listad as a carcinogen or potential
carcinagen by IARC. but Is not listed by NTP or OSHA. This product Is listed under |ARC as a 2A.

'MEDICAL CONDITIONS AGGRAVATED: Prolonged exposure abave the OSHA permissible
axposure limit may complicate existing liver and kidney diseases.

EFFECTS OF OVEREXPOSURE:

awCUTE:

Inhalation: This product is primartly a central nervous system depressant. Inhalation can cause
irritatian of the raspiratory tract, dizziness, nausea, headachs, loss of coordination and equilibrium,
unconsciousness and even death In confined or poarly ventilated areas. Fatalities following severe
acute exposure to various chlorinated solvents have been attributed to ventricular fibrillation.

Eye/Skin: Liquid splashed in the eye can result In discomfort, pain and imritation. Prolonged or
repeated contact with liquid on the skin can cause irritation and dermatitis. The problem may be
accantuated by liquid becaming trapped against the skin by contaminated clothing and shoes. Skin
ahsarption is not expected to be of toxicologlcal significance under normal Industrial use.

tn
(o]
(8.
o
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PFG: 44002 Trichloroethyiene 10/16/1897 1

Ingastion: Swallowmg of this material may resuit in irritation of the mouth and Gl tract along with
othar effacts as listad above for Inhalation. Vomiting and subsequent aspiration Into the lungs may
lead to chemical pneumania and gulmanary edema which is a patentially fatal condition.

CHRONIC: Prolanged expasure above the QSHA permissible exposure limits may result in liver and
kidney damage. Prudent handling practices should bs tallowed {0 minimize human expasure.

CARCINOGENICITY: In a National Cancer Institute bicassay, litlle if any effect was observed in rats
but hepatocsilular carcinomas wers quite common in both sexes of mica fed high doses. A
subsequent study investigating the passible differences in metabalism found that mice metabalized
trichloroethylene to a much greater extent than othar species. Additlonally, data from this study
showed that tumor formation accurred via a nongenetic machanism. The Sciance Advieory Board of
the EPA has suggested caution in concluding from animal studies that trichloroethyleng prasents a
risk of human cancer because of the negative epidemiology studies and also because of metabalism
studles showing differancaes between the human and mouse response. -

A\ " 4

MUTAGENESIS: When activated with microsomal enzymes, trichioroethylene has been shown to be

weakly positive in cartain microbial mutagen test systams. :

EPIDEMIOLOGY: In a retrospective cohort study of 14,457 pecple followed for at least 26 years, the
Invastigators concluded that employees accupationally expased to trichloroethylene did not show any
significant association between several measures of expasure to trichiorosthylens and any excess of

cancer.

REPRODUCTIVE/UEVELOPMENTAL: Trichlorosthylene was not embryotoxic or teratogenic in rats
or mice inhaling the compound. In a teratology-reproduction study conducted by NTP, rats and mice
fed microencapsulated trichiaroethylane at doses as high as 300 mg/kglday (rats) and 750 ma/kg/day
{mice) shawed little effect.

i 12. BECOLOGICAL INFORMATION

ECOTOXICOLOGICAL INFORMATION:
Slightly toxic to aquatic life.

Sheepshead Minnaws - 968-hour LC50 - 52 mg/!
Myaid Shrimp - 86-hour LCEQ - 14 mg/!
Marins Aiga - 96-hour EC50 - 95 mg/l

i 13. DISPOSAL CONSIDERATIONS

DISPCSAL METHOD:




1PPG: 44002 Trichloroethyiene 10/18/1997

Contaminated sawdust, vermiculite, soll or porous surface must be disposed of In a permittad
hazardous waste managemaent facility. Recoverad liquids may be reprocessed or incinerated or must
be treated in a permitted hazardous waste managemaent facility. Care must be taken when using or
disposing of chemical materials and/or their containers to pravent environmental contamination. It is
your duty to dispase of the chemical materials and/or thelr containers In accordance with the Clean
Air Act, the Clean Water Act, the Resource Conservation and Recovery Act, as well as any other

relevant Federal, Stata, or local laws/regulations regarding dispasal.

RCRA:
\Waste trichioroethylene and contaminated soils/materials from spill cleanup are U228 hazardous

waste 3s per 40 CFR 261.33 and must be dispased of accardingly under RCRA.

14. TRANSPORT INFORMATION

wweiSA DOT DESCRIPTION:
Proper Shipping Name: ... .. Trichloroethylene
Hazard Clasas: . ... . .... .. 6.1 (Harmful - Stow away from foodstuffs)
Identification Number: ...... UN1710
Packing Group: ........... i
Reportable Quantity: ....... 100 Ibs./45.4 kg.
Marine Pollutant: .......... No

CANADA TDG DESCRIPTION: Trichlorosthylene 6.1 (9.2) UN1710 PG [ll Marins Pallutant
MEXICO DESCRIPTION: Trichloraethylene 8.1 UN1710 PG !II
IMO DESCRIPTION: Trichloroethylene Class 6.1 UN1710 PG Il

'.,AOIIATA DESCRIPTION: Trichloroethylene 6.1 UN1710 PG Iil

15. REGULATORY INFORMATION

USA TSCA: This product is listed on the TSCA Inventory.
EUROPE EINECS: This product is listad on EINECS. (201-167-4)
CANADA DSL.: This product is listed on the Canadian DSL.
AUSTRALIA AICS: This product is listed on AICS.

KOREA ECL: This product is listed on ECL. (2-648)

JAFAN MITI (ENCS): This product is listed on MIT!.

SARA TITLE III:

SARA (311, 312) Hazard Class: Acute Heaith Hazard. Chronic Heaith Hazard.
SARA {313) Chemicals: Listed.

Page 7 Of 8



PPG: 44002 Trichloraethylene 10/16/1897

SARA Section 302: Not listed as an Extremely Hezardous Substance.

CERCLA HAZARDOUS SUBSTANCE: Listed in Table 302.4 of 40 CFR Part 302 a3 a hazardous
substance with a reportable quantity of 100 pounds. Releasas ta air, land or watar which exceed the
RQ must be reported to the National Response Center, 800-424-8802.

CALIFORNIA PROPOSITION 65: This product is a chemicai known to the State of California to
cause cancer. |

NEW JERSEY RIGHT-TO-KNOW LIST: Aiso contains butylene oxide (CAS No. 106-88-7).

CANADA REGULATIONS (WHMIS): Class D1B - Toxic Materials. Sensitizatlon to product: None
known. Odor threshold: Approx. 80 ppm. Product use: degreasing salvent.

ls6. OTHER INFORMATION

“Phe fallowing has been revised since the last Issue of this MSDS:
Date. Edlition. MSDS has been reformattad Into 16 sections. Section 8 has been updated Section

11 has been updatad.

Pravious revision date: - 12/18/1985
Previous edition number: 014

NA = Not Avallable

W
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LOCKFORMER’S VAPOR ,
~DEGREASER TRAINING  YHIBT [}

Section I: General Information

1) Sulvent Cleaning Procedures Test

-Operators must complete and pass applicable sections of a solvent
cleaning procedures test.

2) Degreaser Uses

-The degreaser is to be used for removal of ails, greases, waxes,
rouges, resiny, ect. Frum metal parts prior to painting, rustproofing,
heat treatment or assembly.:

3) Physical Parts

a) Cleaning Tank -

b) Condenser Assembly
¢) Water Separator

d) Storage Tank

e) Flusher Assembly

f) Freeboard Chiller

g) Cover '



!

-/

4) Solvent Cycle

a) Solvent is heated in the boiling chamber by a set of electric
fmmersion heaters.

b) Vapor generated rises inside the tank to the level of the peripheral
condensing coils.

c) Vapor condenses on the cooler coil surface and the distillation
drops into the condensate trough immediately below.

d) The distilled solvent is piped to a gravity type water separator to
remove any moisture,

e) The water-free solvent is piped bhack to the spray reserve tank
which averflows to the degreaser boiling sump, thus comp]etmg
the solvent cycle.

S5) Safety Controls

a) Safety Vapor Control (manual reset) -
b) Safety Sump Thermostat (manual reset)
¢) Vapor-up Thermostat (automatic reset)

d) Water Flow Switch (automatic reset)

-€) High Discharge Water Temperature Thermostat (automatic reset)

f) Liquid Level Control (automatic reset)



Section II: Operation

1) Parts Handling

a) Parts should be arranged so that they are free-draining in a
basket made of steel mesh.

b) A single layer of parts cleans best, but multiple layers can be
processed if care is taken and no pools of solvent are formed.

c) If the formation of small pools of liquid are impossible to avoid,
suspend this type of work in the freeboard area abave the
condenser so the liquid solvent may drain back into the machine.

d) The workload should never be larger than 50% of the open tap
A tank area to avoid piston action which pulls vapor out of the
machine.

e) Heavy or bulky single objects may be cleaned by suspending' them
directly from'a hoist as long as the hoist cables are not made of
rope or other porous matertal which may absorb solvent.

f) Speed of work entering and leaving the vapor zone should not
exceed 11 feet per minute ('F'M) for parts occupying less than
50% of the open top tank area, slower if possible, or 3 FPM if
parts occupy more than 50% of the solvent/air interface area.
Parts should not be wet when removed from degreaser.

-w
2) Processing Work

a) Never aoverload the machine.
b) Keep spray wand nozzle under the vapor level.

c) Keep cover closed when not in use.
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3) Daily Startup Sequence

a) Check solvent level, add as necessary.

b) Turn oa frceboard chiller.

c) Open cooling water supply valve or turn on water chiller. Ifa
cooling tower or water chiller is used, this water can run

continuously.

d) Turn on heat.

4) Daily Shutdown Procedure

a) Close cover.

b) Turn heat off.

c) Allow water to run for 15-30 minutes before turning off.
*A small amount of water should be allowed to flow through plpes
to avoid freezing.

d) Do not turn off refrigeration water chiller when freeboard chiller
is operating.

e) Do not turn off freeboard chiller. It is an automatie pollution
control system.

f) If the chiller is to be turned off turn the pump down switch “Start
Run-Stop” to the Stop position. This will lower the pressure in
the system.



S) Daily N{:aﬁntenance
a) Check around degreaser for siéns of developing leaks.
b) Remove parts which may have fallen into the degreaser.
c) Maintain correct solvent levels by makeup with fresh salvent.
d) Check separator water discharge from water separator. A
continuous discharge may indicate a leak in the condensing coil or

the water separator cooling coil.

e) Check the separated water discharge for solvent. Solvent may be
backing up dne to an obstruction in the solvent discharge line.

"
6) Discussiun

a) Safety Issues
b) Trichloroethyfene MSDS

-
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APPENQIX 8

TEST OF SOLVENT CLFEANING PROCEDURES

What {s the maximum allowable speed for parts entry and remaval?

A. 8.5 meters per minute (28 feet per minute).
B. 3.4 meters per minute (l1 feet per minute).
C. 11 meters per minute (36 feet per minute).
D. No limit.

How do you ensure that parts enter and exit the solvent cleaning
machine at the speed requircd in the regulation?

A. Program on computerizaed hoist manitore speed. {
B. Can Judge the speed by laoking at it.
C. Maasure tha time it takes the parts to travel a measured

distance. :

Ident{fy the sources of air disturbances.

A. Fans

8. Open daors

C. Open windaws

0. Ventilation vents
E. All of the abave

What are the three aperating modes?

A. 1dlipg, warking and downtime

8. Prec]ean1ng,clean1ng and drying
C. Startup, shutdown, off

0. Nape of the abave

Whan can parts or parts haskets be remaved from the solvent
cleaning machine? '

A. When they are clean

B. At any time

C. When dripping stops

B. Either A or C is correct



w
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10.

How -must parts be oriented during cleaning?

A. [t does not matter as long as they fit in the parts basket.
8. So that the solvent pools in the cavitios whera the dirt is

cancentrated.
C. So that solvent drains from them fraeely.

Quring startup, what must be turned on first, the primary
condensaer or the sump heater?

A. Primary candenser

8. Sump heater

C. Turn both on at same time
D. Either A or B {s correct

During shutdown, what must be turned off first, the primary
condenser ar the sump healer? : ',

A. Primary cundenser

B. Sump heater .

C. Turn both off at same time
D. aither A or B is correct

In what manner must solvent be added to removed from the salvent
cleaning machine?

A. With leak proof couplings -

B. With tha end of the pipe in the solvent sump below the

.. _ 1iquid solvent surface.

C. So long as the salvent does nat spill, the method does not
matter, :

D. Aand B

What must be done with waste solvent and st11] and sump bottoms?

A. Pour down the drain

8. Store the closed container
C. Store in a bucket

D. Aor 8
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11.  What types of materfals are prohibited from being cleaned in
salvent cleaning machines using halogenated HAP solvents?

A. Sponges

8. Fabr?cs

C. Pa%er

U. A)]l of the above

CONTROL SERVICE SPECIFIC QUESTIONS
{ 1  Ereeboard Refrigeration Device
1.  What temperature must the FRD achieve?

w T )
g. Egggw room temparaturs ,
C. Balow the solvent boiling point - :
D. 30 percent below the solvent boiling paint

[ 1]  Horkipg-Mode Cover
2. When gan a cover be open?

A. While parts are in the cleaning machine
8. Ouring parts entry and removal g
C. Ouring maintenance
0. During measurements for compliance purpaoses
E. Aand C :
F- B, C,and D

- 3. Coavers must be maintainad in what candition?

A. Free of holes

B. Free of cracks ,
C. So_that thay completely seal cleanar opening
0. A1l of the above

[ ] Duell
4. Where must the parts be held for the appropriate dwell time?

A. In the vapor zone s
8. In the freeboard area above the vapor zone
C. Above the cleaning machine '
0. In the immersian sump
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/8 \ ANALYTICAL

,.: LABS, INC. Job #: 13039 AMENDED
- : Date : 04/29/92

STS Consultants Led.

1869 Techny Road

Northbrook, IL 60062 EXH'B'TE
ATTN: Steve Newlin . '

Sampling Date: 04/22/92
Analyses Date: 04/22-27/92

Identification: One sample taken by Robert Bryce identified
as:

WATZR WELL SAMPLE FROM LOCKFORMER
JOB $26249-YX

Results follow:

“Precision, Accuracy and Secvice’

1938 C UNIVERSITY LANE « LISLE, IL 60532 + 708/512-0061 FAX 708/512-:0089

TOLL FREE 800/ LAB-0149



Job #: 13039 AMENDED

Page 2 of 3
Sample ID: S=1
VOLATILES Method: 5W-846 8240 (Modified to capillary)
Parameter . MDL Analysis

ng/L mg/L
1,1-Dichlorocethane 0.001 BDL
1,1-Dichlcrcethens 0.001 BDL
1,1,1-Trichlorcethane 0.001 BDL
1,1,2-Trichlorcethane 0.001 BDL
1,1,2,2-Tetrachlorcethane 0.001 BDL
1,2-Dichloroethane 0.001 BDL
1,2-Dichloropropane 0.001 BDL
1,2,3=-Trichloropropane 0.001 - BDL
l,4-Dichloro=-2-butaene 0.001 BDL
2-Butanone (MEK) 0.050 BDL
2=Chloroethyl vinyl ether 0.001 BDL
2-Hexanone 0.010 BDL
4~-Methyl-2~-pentanone(MIBK) 0.005 BDL
Acetone 0.07% BDL
Acrolein 0.001 BDL
Acrylonitrile 0.001 BOL,
Benzene 0.001 BDL
Bromodichloromethane 0.001 BDL
Bromomethanaes . 0.005 BDL
Carbon disulfide 0.001 BDL
Chlorcbenzene 0.001 BDL
Chlorcethane - 0.005 BDL
Chloromethane _ 0.008 BDL
cis-1l,3-Dichloropropene . 0.001 BDL
Dibromochlorcemethane 0.001 BDL -
Dibromomethane 0.001 BDL
Dichlorodifluoromethane 0.001 BDL
Ethylbenzene 0.001 : BDL
Iodomethane 0.001 . BDL
Methylbenzene (Toluene) 0.001 BDL
Methylene chloride 0.001 BDL
Styrene 0.001 BDL
Tetrachlorocethene 0.001 : BDL
Tetrachloromethane 0.001 BDL
trans-1,2-Dichlorocethene 0.001 BDL
trans~-1,3-Dichloropropene 0.001 BDL
Tribromomethane (Bromoform) . 0.001 BDL
Trichlorcethene 0.001 BDL
Trichlorofluoromethane 0.001 BOL
Trichloromethane (Chloroform) 0.001 BDL
Vinyl acetate 0.025 BDL
Vinyl chloride 0.005 BDL
Xylenes (Total) 0.003 BDL

O




MDL = Method Detection Limit
BDL = Below Detection Limit

“Z las cQzzon ﬂ

Lab Manager

I

|

|

l . Respectfully submitted,
I

I Quality Analytical labs, Inc.
I

|
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Welcome

Accomplishments in 13939

236 Enrallments Voluataey cleznups are ac murring at 1 eemned pace ia the {llinois Site Remediation
Peogram. [a 1999 :he SRP wnrollea mare sites (236) and issuzd muree No Further
Ramazdiation Lettees (147) than i any previouy year. Nat surpeisingly, the numser
af 1ers ~umediated in 1909 926 acrss. also ‘ncreased, uo 24 percent Tom (998§
Interest in the SRP wen pags has grown 35 well.

147 NFR Letters

926 Acres Remediated
. Vicitars tn the [llingis EPA web site van download SRP application forms and

explore the SRP database of over 1,200 voiuntary sites.

www. epa.state.il.usffand/ ' Thomas V. Skinasr
site-remediation Dursctor, [linuis CPA
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Eliminating Unacceptable Risk to I'Human IHealth and the Environment

TACO regulatlons descrine how site-specific remediation objectives can be developed. Thesc remediation objectives are
bused un risk caused by cither exposure 1o hazardous substances, or the toxiciry of thase substances, or some combination of
i Wwu, Tnsuthie €ases, sites wiil be ranediated by removing all of the contaminunts. Huwuever, under TACO, sites can be
cleuncd to piotective and auocptablle 1ish Icvels withoul tcisoving al] of die vonluiinants Ly using instilutivial cuntrols and

enginecred barricrs.

Institutional Cootrals are i23ul mechanisms for imposing restrictions and conditions on fand use. These controls may
include specific NFR conditions, cnvironmental land use controls, erdinances adopted by 2 unit of Jocal government, or
agreements between a property owner and a highway authority. The conditions or restrictions found in institutional controls
all serve to preveat huinan exposure Lo remaining contaminants based on site-specific conditions (e.g., amount of
contamination left behind, neciagy of the site, location of site, papulation at risk, etc.).

Fngineered barriers lunit expocure and/or controls migration of caatsminants. A barrier may be natura! or human-made,
hut its effectiveness muct he verified hy acrepted enginesring practicss. If an engineered harrier is used, it must be
accompanied by an in«itutiomal control which assures the proper maintenanes of the harrier.

The NFR Letter will {dentlfy any snch tontrols and barriers. Since the NFR Letter is filed with the property’s deed, these
cunuuls limit fuwre activities w0 insure those activitles don't increase risk.

Close to half of the NFR Letters issued have

Uaa nf Encirmared Rarnare insututional controls in place: Approximately
71 Ne Furiner Aemediot.on Leders 26% of these institutional controls rcly on a
groundwater ordinance that limits the
community’s drinking water source to a public
water supply.

The following communitiec have |
groundwster ordinances that have been
approven by the Hlinois EPA for nse as an

— Cinan 2as institutional control.
s Samers
» Alton > Mendon
¥ Redfard Park > Moline
Une of Inebiussenal Corerols > Dellwood » Oak Lawn
7 Mo Buntre: Remadiauen Lotters > Bensenville »  Ouk Purk®
» Chicago » Peoria® -
» Cicero _ > Quiney
> Lust Molineg »  River Forest
» LCast St. Louis »  Rivur Giuws
» EIK Grove Villape » Roekfuord
> Clmwood Nark »  Reck Islund®
» Fwvansion »  Rosemont
> Frunklin Park o Summnut
»  lavunu > Willow Speings
Agreemerss > Markham *) it wrer
1.00% Y Mook

Ax of December U0y
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Ui aend eage of NFR T ettess issued cuntinued 1o
w1 1999 with 147 Letiers osuad (an 3%
3

lacrease avar last yeur),

The type ot NIR Lettar iasued by the llinaia EPA
Jdegends unthie sape ol the ‘avustigation und

sULweyuenit anbining.

A *comprehensive’ NFR Lozzr silirms that the
Lite dous act constiture a signiticant risk of haem tg
human heaith 2nd the caveanment, 59 long as the
site is used 1n sezerdance with the rerms and
conditions of the NFR Lenter

Ta qualify for 3 “zumprehenuve’” NFR Letter, the
RA will be required o

.

\Y

ldentity all recognized enviruamencal
condinicns that may exist & a sie. Usually,
sampiing analyses Including volailes, seni-
volaziles, and metals must be wouducisd,
Occasronally, snd as Jetciauned on A case-by-
case busis, sainuling may be required tor
agtiviicinicals, PCDs and dioxin.

Luaylemnent a remcadial astion that demonstrates
that all envirunmeontal conditions at the site do
not present a dignificant rizk tv humaa health
and the environment. '

A “focused™ NFR Letter is jor those RAs who want
to !imit their remedial actions 0 specitic chernical
or aet of chemicals (e.z., BTEX) at a site.

The focuserd NFR T arter may unpeal o those RAs
imyiny fa satisfy either a conractual relationship or
a spectiic ralease of hazardous substances.

Under TACO, the RA cun adjust thic 1 cmediation
abjertivey bused un ie futw e use of the land
{dustcial/cunnucercial or rzsidendal) which in tumn
Wi fluences the leval of cleanup required.

Residential property is any real property that is
used tor habitation by individuals or properties
where childeen have the opportunity foe exposure to
contaminants through ingestion or inhalanoen at
sducananal facilities, health care tacilities, child
care aciities or playgeounds.

Industriul/Commerelal praperty is any real
property that does not met the definition of
Tesicential property, conservation property or
agriccitural progerty.

taraugh December 1999, the remediation
onrjectives tor aver $6%4 of e NFR Lettery isqued
wers bised an aa iadustrivi/comimereial land use.

- - -
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Trpao of MFR Lettars

The land use categorics in TACQ Joes not accessarily correlate to
local planning and cuning cudes (i.¢.. a site may be cleaned up Lo
resldentiol land use standards under TACO, but the praperty may be
wued for cgmmurcial usc iy the local government).
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